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CHAPTER  XVI. 

THE  HISTOLOGICAL  PATHOLOGY  OF  DISEASES  OF 
THE  NOSE  AND  THROAT. 

By  J.  L.  GOODALE,  M.D. 

Preliminary  Considerations.  A  satisfactory  classification  of  dis- 
eases of  the  nose  and  throat  is  at  the  present  time  difficult  to  for- 
mu'ate.  In  the  first  place  the  variety  of  traumatic  influences  to 
which  these  organs  are  exposed  frequently  renders  doubtful  the 
determination  of  their  etiology,  and,  second,  the  insufficiency  of  the 
histological  data  at  hand  leaves  in  many  directions  wide  gaps  which 
can  be  bridged  only  by  reference  to  analogous  processes  in  other 
situations.  Although  any  system  of  grouping  that  can  at  the  present 
time  be  formulated  must  necessarily  experience  revision  as  our 
knowledge  of  pathological  processes  advances,  yet,  other  things  being 
equal,  that  one  is  preferable  which  is  most  readily  susceptible  of 
elaboration  and  expansion.  In  the  following  pages  the  attempt  has 
been  made  to  bring  our  comparatively  meagre  information  in  regard 
to  the  pathological  histology  of  this  special  field  into  harmony  with 
the  system  which  has  been  found  most  useful  in  modern  general 
pathology.  We  shall  recognize,  therefore,  the  following  main  divi- 
sions : 

1.  Disturbances  of  Circulation. 

2.  Inflammations. 

3.  Progressive  Disturbances  of  Nutrition. 

4.  Regressive  Disturbances  of  Nutrition. 


1.  DISTURBANCES  OF  CIRCULATION. 

In  the  upper  air  passages  the  conditions  comprised  under  this 
heading  represent  a  comparatively  small  group,  and  one  also  in  regard 
to  which  we  have  but  little  exact  histological  data.  We  may  dis- 
tinguish: 

a.  Anaemia. 

b.  Hyperemia. 

The  two  preceding  conditions  do  not  require  particular  descript;on. 
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c.  Angioneurosis,  represented  by  urticaria  and  by  angioneurotic 
cedema.  Urticaria,  although  observed  upon  the  mucous  membrane 
of  the  tongue,  does  not  appear  to  have  been  found  upon  the  mucous 
membranes  of  the  nose  or  throat.  The  descriptions  by  certain  authors 
of  "urticaria"  of  the  pharynx  and  larynx  denote  evidently  angio- 
neurotic oedema,  since  the  lesions  involved  not  only  the  superficial 
mucous  membrane,  but  the  submucosa  as  well.  We  have  no  histo- 
logical knowledge  of  these  affections  in  these  situations,  but  they  are 
probably  identical  with  the  corresponding  cutaneous  alterations. 

d.  (Edema  from  cardiac  or  renal  disease.  This  condition  is  to 
be  sharply  distinguished  from  acute  inflammatory  cedema,  and  from 
the  angioneurotic  affection.  There  is  no  evidence  of  active  irritation 
in  the  tissues.  If  the  stasis  is  of  long  duration  the  vessel  walls  of 
the  parts  become  gradually  more  penetrable,  and  a  large  number  of 
white  blood  corpuscles  find  an  entrance  into  the  neighboring  tissues, 
although  at  the  beginning  of  the  disease  there  was  only  a  serous 
transudate  without  any  mingling  of  the  corpuscular  elements.  This 
round-celled  infiltration  finally  penetrates  the  deeper  muscular  layers 
and  may  become  gradually  assimilated,  with  the  result  of  producing 
more  or  less  marked  hyperplastic  conditions. 

e.  Hemorrhages.  These  conditions  in  the  nose  and  throat  are 
represented  by  haemophilia  and  scurvy.  As  we  have  no  histological 
knowledge  derived  from  lesions  of  the  mucous  membranes,  the  reader 
is  referred  to  the  dermatological  accounts. 


2.  INFLAMMATIONS. 

Inflammations  of  the  upper  air  passages  may  be  divided  into  the 
following  groups :  (I.)  Neurotic  inflammations,  (II.)  infectious  or  acute 
traumatic  inflammations,  (III.)  chronic  inflammations  with  tendency 
to  hypertrophy,  and  (IV.)  chronic  inflammations  with  tendency  to 
atrophy. 

I.  Neurotic  Inflammations. 

Under  this  heading  are  comprised  several  forms  of  inflammation 
in  which  the  characteristic  phenomena  appear  to  be  brought  about 
through  the  nervous  system.  In  all  instances  it  is  evident  that  the 
primary  exciting  cause  lies  beyond  the  nervous  system,  which  is 
merely  an  intermediate  agent  in  the  production  of  secondary  mani- 
festations. Our  histological  information  regarding  such  lesions  upon 
the  mucous  membranes  is  extremely  meagre.  The  following  groups 
may  be  distinguished:  herpes  zoster,  herpes  pharyngis,  erythema 
bullosum,  and  vasomotor  rhinitis. 

Herpes  zoster  has  been  found  on  the  mucous  membranes  of  the 
mouth,  palate,  and  uvula.  It  does  not  appear  to  affect  the  tonsils 
or  the  pharynx.    While  the  histological  appearances  do  not  seem  to 
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have  been  described  in  these  situations,  the  conditions  are  undoubt- 
edly similar  to  those  obtaining  upon  the  skin,  namely,  in  the  first 
stage  an  exudation  of  clear  fluid  between  the  epithelium  and  the 
rete  mucosa,  which  in  a  few  days  becomes  turbid  from  the  advent 
of  leucocytes.  At  this  time  a  necrosis  occurs  of  the  epithelial  cells 
covering  the  vesicles,  causing  them  to  exfoliate,  and  leaving  a  denuded 
rete  mucosa. 

Herpes  Pharyngis.  The  histological  conditions  in  this  affection  are 
probably  essentially  similar  to  those  of  herpes  zoster. 

Erythema  Bullosum.  This  condition,  a  form  of  erythema  multi- 
forme, has  been  described  as  occurring  upon  the  soft  palate,  pillars 
of  the  fauces,  and  pharyngeal  mucous  membrane.  Its  pathological 
anatomy  in  these  situations  has  not  been  described,  but  by  analogy 
may  be  supposed  to  consist  in  a  sharply  circumscribed  dilatation  of 
a  group  of  vessels  in  the  submucous  tissue,  attended  by  an  exudation 
of  fluid  through  their  walls. 

Vasomotor  Rhinitis.    Our  histological  information  in  regard  to  this 
affection  is  extremely  scanty,  much  that  has  been  written  having 
apparently  been  inferred  from  the  macroscopic  appearances  A 
case  of  the  writer's  with  perennial  symptoms  permitted  the  excision 
of  a  portion  of  tissue  from  the  septum,  which  was  examined  micro- 
scopically.   The  tissue,  which  exhibited  clinically  pallor,  swelling 
and  free  watery  discharge,  showed  under  the  microscope  a  free  des- 
quamation of  the  epithelial  cells,  the  cytoplasm  of  which  was  swollen. 
Ine  nuclei  exhibited  a  diminished  affinity  for  stains.    There  was  no 
increase  m  the  number  of  polynuclear  neutrophiles  in  the  intercellular 
spaces    Thionin  showed  little  or  no  increase  in  the  number  of  secreting 
epithelial  mucous  cells.  The  rete  mucosa  exhibited  a  moderate  oedema 
and  was  traversed  by  moderately  dilated  bloodvessels  which  showed 
no  thickening  or  swelling  of  their  endothelial  cells.    The  glands  were 
markedly  swollen  from  an  increase  in  the  number  both  of  mucous 
and  serous  cells.    Their  lumen  showed  dilatation,  with  here  and  there 
mucous  degeneration  of  the  lining  epithelium  of  the  efferent  ducts. 
tie  ow  the  mucous  membrane  was  a  diffuse  infiltration  of  lymphoid 
cells,  plasma  cells,  and  cells  showing  various  degrees  of  hyaline  degen- 
eration   This  infiltration  was  collected  particularly  around  the  glands 
and  did  not  seem  to  be  more  intense  than  in  the  case  of  essentially 
normal  tissues.  J 

_  The  condition  differs  from  that  which  we  should  expect  to  find 
in  acute  inflammation,  chiefly  in  what  may  be  called  a  hydropic 
alteration  of  the  epithelial  cells,  in  serous  transudation,  and  the  rela- 
tively slight  increase  in  cellular  infiltration.  The  resemblance,  on 
cne  other  hand,  to  (edematous  hypertrophy  is  striking.  The  material 
at  hand  is  not  sufficient  to  enable  us  to  formulate  with  certainty 
universal  points  of  distinction,  but  attention  may  be  directed  to  the 
swollen  appearance  of  the  epithelium  in  (lie  absence  of  abnormal 
mucous  degeneration.  Whether  these  characters  are  constant  must 
be  determined  by  further  investigations. 
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II.  Infectious  or  Traumatic  Inflammations. 

By  this  term  is  denoted  those  inflammations  of  the  tissue  directly- 
dependent  upon  bacterial,  chemical,  or  physical  irritants.  It  should  be 
recognized  at  the  outset  that  from  the  histological  standpoint  the 
question  of  the  bacterial  or  non-bacterial  nature  of  the  irritant  is  a 
secondary  one.  The  effects  produced  by  bacterial  toxins  may  be 
almost  exactly  duplicated  by  chemical,  mechanical,  or  physical  agents. 
We  may  thus  have  an  acute  inflammation  of  the  mucous  membrane  due 
to  an  incision  or  to  a  chemical  or  thermic  cauterization,  closely  re- 
sembling that  produced  by  the  toxins  of  the  diphtheria  bacillus  or  the 
streptococcus  pyogenes.  Another  instance  may  be  found  in  the  histo- 
logical lesions  produced  by  the  bacillus  of  tuberculosis  and  by  an  asejD- 
tic  foreign  body.  At  the  present  time  we  are  passing  from  a  system  of 
classification  founded  upon  pathological  anatomy  to  one  based  upon 
etiology,  and  although  the  cause  of  many  affections  has  been  deter- 
mined, yet  for  a  large  class  a  definite  etiology  remains  to  be  estab- 
lished. This  is  particularly  true  in  the  case  of  diseases  of  the  nose 
.and  throat,  owing  to  their  free  and  constant  exposure  to  visitations 
from  micro-organisms.  While  we  may,  for  instance,  assume  that 
an  acute  inflammation  of  the  throat  accompanied  by  the  predom- 
inance of  a  certain  pathogenic  bacterium  is  due  to  this  micro-organism, 
yet  it  must  not  be  forgotten  that  we  are  dealing  with  a  territory 
which  may  in  health  harbor  normally  a  number  of  pathogenic  bac- 
teria. As  long  as  the  natural  powers  of  resistance  of  the  individual 
are  preserved,  the  manifestations  of  pathogenic  qualities  in  these 
organisms  is  inhibited.  When,  however,  the  vitality  of  the  parts  is 
lowered,  directly  or  indirectly,  it  is  not  alone  one,  but  several  species 
of  pathogenic  bacteria  which  seize  the  opportunity  for  multiplication 
and  for  the  development  of  their  toxins.  On  bacteriological  exam- 
ination we  thus  get  a  mixed  culture,  and  may  be  unable  to  determine 
the  particular  role  played  by  the  different  species  in  the  pathological 
process.  While  observers  have  isolated  a  variety  of  bacteria  from 
acute  local  inflammations  of  the  upper  air  passages  (among  which 
may  be  mentioned  streptococcus  pyogenes,  staphylococcus  pyogenes 
albus,  aureus,  and  citreus;  diplococcus  lanceolatus,  bacillus  pneu- 
monia? micrococcus  tetragenus,  and  streptothrix  buccalis),  and 
although  these  infections  present  more  or  less  well-defined  clinical 
points  of  distinction,  we  have  as  yet  no  corresponding  histological 
evidence  of  individuality.  We  must,  therefore,  be  content  with  a 
classification  based  upon  their  pathological  anatomy.  The  etiological 
differentiation  of  these  conditions  forms  a  most  promising  field  for 
future  study.  1  b 

While  both  a  primary  trauma  (i.  e.,  an  agent  which  suspends  the 
normal  function^  and  secondary  irritation  from  the  introduced  sub- 

SiL  tU  fU\7  0tlTr,  f<?reigD  ho,lv)  are  essential  <<>  the  pro- 
duction of  the  histological  lesions,  yet  greal  variation  may  exist  in 

the  relative  preponderance  of  these  two  factors.    For  instance,  an 
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acute  pharyngitis  may  occur  as  the  result  of  a  chilling  of  the  body, 
followed  by  bacterial  invasion  of  the  tissues,  or  as  the  result  of  a 
chemical,  thermic,  or  physical  wounding  of  the  parts,  with  secondary 
development  of  bacteria  upon  the  injured  surfaces.  In  the  first 
instance  the  character  of  the  lesions  is  influenced  chiefly  by  the  bac- 
terial infection,  in  the  second  case  by  the  nature  of  the  primary 
trauma. 

On  the  basis  of  the  preceding  considerations,  infectious  inflamma- 
tions may  be  divided  into,  first,  (A)  inflammations  of  undetermined 
bacteriology;  second,  (B)  inflammations  clue  to  a  specific  micro- 
organism.   The  former  class  will  be  first  considered. 

A.  Infectious  Traumatic  Inflammations  of  Doubtful  Bacteriology. 
These  comprise  the  larger  number  of  acute  affections  of  the  nose  and 
throat.  Their  phenomena  may  be  manifested  by  a  degeneration  and 
necrosis  of  cells,  by  exudation  from  the  bloodvessels,  by  proliferation 
of  the  cells,  and  by  phagocytosis.  Histologically  we  may  divide  them 
into,  first,  acute  proliferative  or  catarrhal  inflammations  of  the  mucosse 
and  lymphoid  tissue;  second,  exudative  or  fibrinous  inflammations; 
third,  suppurative  inflammations,  either  with  abscess  formation  or 
with  diffuse  phlegmonous  inflammation.  The  occurrence  of  these 
different  conditions  is  dependent  both  upon  the  severity  and  the 
anatomical  localization  of  the  infection  or  trauma.  The  streptococcus 
pyogenes,  for  instance,  may  produce  a  proliferative  tonsillitis  or  an 
exudative  tonsillitis,  or  an  intratonsillar  abscess.  It  will  therefore 
be  most  convenient  to  study  these  conditions-  from  the  anatomical 
standpoint,  and  we  shall  therefore  distinguish,  first,  (a)  inflammations 
of  the  mucous  membrane  and  lymphoid  tissues;  second,  (b)  inflam- 
mations of  the  submucous  tissues  and  deeper  structures. 

a.  Inflammations  of  the  Mucous  Membrane  and  Lymphoid  Tissue. 
Acute  inflammations  of  the  mucosa?  may  be  proliferative  or  exu- 
dative, according  as  the  irritating  agent  is  mild  or  severe.  In  the 
first  case  the  result  is  an  acute  catarrhal  rhinitis,  pharyngitis,  or 
laryngitis,  and  in  the  latter  it  is  a  fibrinous  inflammation, of  these 
parts. 

The  proliferative  or  catarrhal  inflammations  of  the  mucosas  are 
almost  unknown  to  us  histologically,  owing  to  their  tendency  to 
recovery.  A  case  of  acute  rhinitis  studied  by  Suchannek  exhibited 
a  swelling  and  cedematous  infiltration  of  the  mucous  membrane, 
associated  with  dilatation  of  the  bloodvessels,  increased  mucous  se- 
cretion, marked  round-celled  infiltration,  particularly  in  the  sub- 
epithelial layer,  escape  of  red  blood  corpuscles  from  the  vessels,  and 
desquamation  of  the  epithelial  cells.  The  mucous  glands  showed  a 
marked  degeneration  and  exfoliation  of  the  epithelium.  In  all  prob- 
ability those  alterations  exist  in  acute  pharyngitis  and  laryngitis, 
their  individual  modifications  depending  upon  the  anatomical  stiuc- 
ture  of  the  pari  . 

Where  the  irritant  is  of  peculiar  intensity  the  preliminary  phe- 
nomena of  proliferation  of  the  tissue  cells  are  followed  by  fibrinous 
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exudation  from  the  bloodvessels.  It  should  be  emphasized  that  this 
condition  is  not  separated  from  the  preceding  one  of  proliferation  by 
definite  etiological  boundaries,  but  represents  merely  the  effect  o  a 
stronger  toxin  upon  the  affected  tissues.  In  the  majority  of  cases  tins 
affection  is  diphtheritic,  but  in  a  certain  number  of  cases  the  diph- 
theria bacillus  was  not  found.  Our  only  histological  account  of  non- 
diphtheritic  fibrinous  rhinitis  is  derived  from  a  case  of  beifert  s,  who 

On  the  external  margins  of  the  section  the  epithelium  is  intact, 
but  penetrated  by  round  cells.  Investigation  of  the  neighboring 
places  shows  an  increase  of  the  round-celled  infiltration  m  the  sub- 
mucosa  and  epithelium,  with  the  appearance  of  a  thin  layer  ot  fibrin 
on  the  epithelium.  In  other  places  the  layer  of  fibrin  increases  in 
thickness  and  is  penetrated  by  numerous  round  cells,  but  the  epi- 
thelium and  submucosa  show  no  other  alterations  beside  those 
already  mentioned.  Even  where  the  fibrin  layer  is  thickest  there 
is  no  necrosis  of  the  epithelium.  The  condition  is  therefore  exclu- 
sively an  exudation  on  the  mucous  membrane." 

Proliferative  and  exudative!  inflammations  of  the  lymphoid  tissue 
are  relatively  well  known  to  us  histologically  from  recent  studies  of 
the  faucial  tonsils.  As  the  structure  of  the  various  parts  of  the  ton- 
sillar ring  is  practically  identical,  we  shall  confine  ourselves  to  a 
somewhat  detailed  description  of  the  phenomena  as  they  appear  in 
the  faucial  tonsils. 

In  diffuse  proliferative  tonsillitis  the  follicles  exhibit  enlargement, 
due  to  an  increased  number  of  their  lymphoid  cells,  particularly  on 
the  side  adjacent  to  the  nearest  crypt,  and  of  the  endothelial  cells 
of  the  reticulum.    The  proliferation  of  these  endothelial  cells  gives 
rise  to  large  phagocytic  epithelioid  cells,  characterized  by  a  rela- 
tively large  amount  of  markedly  acidophilic  cytoplasm,  and  an  irregu- 
lar, lightly  staining,  eccentrically  situated  nucleus.    They  contain  m 
their  interior  from  one  to  ten  or  fifteen  cells  or  cell  fragments,  which 
are  generally  lymphoid  cells  and  red  blood  corpuscles  in  various 
stages  of  digestion.    The  incorporated  cells  do  not  appear  to  lie 
directly  in  contact  with  the  cytoplasm  of  the  phagocytic  cell,  but  are 
generally  situated  in  clear  spaces  or  vacuoles.    The  lymphoid  cells 
between  the  follicles  are  increased  in  number  and  closely  packed 
together.  The  endothelial  cells  of  the  reticulum  of  the  interfollicular 
regions  .show  an  increased  proliferation,  with  formation  of  epithelioid 
cells.    Toward  the  mucous  membrane  the  lymphoid  cells  exhibit  a 
transition  into  plasma  cells,  and  are  associated  with  polynuclear 
neutrophiles.    The  bloodvessels  are  dilated,  filled  with  red  and  white 
blood  corpuscles,  and  show  more  or  less  marked  proliferation  and 
exfoliation  of  their  endothelial  cells.    The  cells  of  the  mucous  mem- 
brane show  a  connective-tissue  proliferation  and  exfoliation.  ^  The 
epithelium  of  the  crypts  is  loosened  from  a  widening  of  the  inter- 
cellular spaces,  which  are  crowded  wit  h  escaping  lymphoid  and  plasma 
cells.    Bacteria,  chiefly  cocci,  occur  superficially  in  the  epithelium 
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Fig.  1.  F'tJ-  2- 


Fig.  i.  Hyperplastic  periostitis  of  the  middle  turbinate,  Van  Giesou  stain.  The 
periosteum  is  seen  to  be  markedly  proliferating  and  forming  a  broad  osteoblastic  zone. 

Fig.  ?.  Rarefying  ostitis,  hrematdxylin-eosin  stain.  A  large  osteoclast  with  many 
nuclei  is  seen  in  the  centre  of  the  field,  producing  erosion  and  absorption  of  the  surround- 
ing bone. 

Fig.  3.  Plasma  cells  from  nasal  polypi  stained  with  polychrome,  methylene  blue,  and 
eosin.  Two  plasma  cells,  the  protoplasm  of  which  takes  the  methylene  blue  stain,  are 
seen  a  short  distance  from  the  bloodvessel. 

Fig.  4.  Swelling  and  proliferation  of  the  endothelium  of  a  bloodvessel  in  acute 
tonsillitis.  The  endothelial  cells  show  a  swelling  of  their  nuclei  and  protoplasm,  together 
with  a  loosening  from  the  wall  of  the  vessel. 
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Fig.  1.  Fig.  2. 


Fig.  i.  Mucous  degeneration  of  the  epithelium  in  chronic  hypertrophic  rhinitis, 
Hoyer's  thionin  stain.  The  protoplasm  of  the  affected  cells  takes  a  characteristic  pink 
stain. 

Fig.  2.  Hyaline  degeneration  of  plasma  cells  (early  stage),  stained  with  carbol  fuchsiu 
and  iodine  green.  The  cells  are  filled  with  minute  granules  of  varying  size,  which  show 
the  characteristic  affinity  for  fuchsin. 

Fig.  3.  Horny  degeneration  of  epithelium,  stained  with  methylene  blue  and  neutral 
orcein.  Portion  of  a  wall  of  a  crypt  from  a  case  of  tonsillar  keratosis.  Numerous  layers 
of  horny  epithelium  show  the  orcein  stain  with  various  shades  of  color. 

Fig.  4-  Phagocytic  epithelioid  cell  from  the  reticulum  of  tonsil.  Polychrome  methy- 
lene blue  and  eosin.  The  cell,  which  is  fixed  in  a  shape  suggestive  of  amoeboid  motion, 
is  seen  to  have  incorporated  three  lymphoid  cells,  together  with  several  small  fragments 
of  nuclear  detritus. 

FIG.  5.  An  epithelioid  phagocyte  undergoing  mitosis,  showing  numerous  incorporated 
cells  and  cell  fragments. 
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lining  the  crypts,  but  apparently  are  absent  in  the  lymphoid  tissue. 
The  crypts  are  filled  with  exfoliated  epithelial  cells,  leucocytes,  bac- 
teria, amorphous  debris,  and  in  severe  cases  fibrin,  which  encloses 
cells  and  bacteria  in  a  delicate  network.  At  times  the  fibrin  may 
extend  from  the  crypts  into  and  even  beyond  the  epithelium,  pene- 
trating most  deeply  in  the  interfollicular  regions.  Bacteria  are  most 
abundant  near  the  surface  of  the  crypt,  gradually  diminishing  in 
numbers  toward  the  base.  The  phagocytic  polynuclear  neutrophiles 
contain  bacteria  in  their  interior,  and  may  exhibit  a  network  frag- 
mentation with  dispersion  of  their  chromatin.  (Plate  XX.,  Fig.  4, 
and  Plate  XXL,  Figs.  4  and  5.) 

The  acute  lacunar  ulcerative  tonsillitis  of  Moure  and  others  is 
known  to  us  chiefly  through  clinical  descriptions.  As  far  as  the  writer 
can  ascertain  from  the  histological  accounts,  it  is  possibly  identical 
with  the  condition  described  below  under  suppurative  tonsillitis, 
where  an  intrafollicular  abscess  is  discharging  into  a  crypt. 

b.  Submucous  Inflammations.  Under  this  heading  are  comprised 
those  diseases  in  which  the  submucous  tissue  forms  the  chief  seat 
of  the  inflammatory  processes.  On  pathological  grounds  we  may 
distinguish,  first,  a  stage  of  oedema;  second,  a  plastic  stage;  third, 
a  suppurative  stage.  The  distribution  of  these  processes  is  largely 
dependent  upon  the  structure  of  the  tissues  involved.  Since  the 
inflammatory  processes  extend  in  the  direction  of  the  least  resistance, 
those  tissues  with  a  loose  or  distensible  submucosa  experience  greater 
alterations  than  those  of  a  more  compact  nature. 

A  submucous  oedematous  inflammation  of  the  nose  was  found  by 
the  writer  in  one  instance  localized  on  the  septum  posteriorly,  and 
was  seen  histologically  to  consist  in  a  forcible  stretching  of  the  envel- 
oping mucous  membrane  and  the  underlying  connective-tissue  spaces 
by  the  escape  of  the  serous  fluid  into  a  circumscribed  area.  The 
mucous  membrane  consisted  of  from  three  to  six  layers  of  columnar 
epithelial  cells  without  evidence  of  cilia.  Here  and  there  the  mucous 
membrane  was  absent  or  represented  by  tattered  and  loosely  hanging 
columns  of  cells,  while  in  several  places  vertical  cracks  and  fissures 
through  the  mucous  membrane  were  apparent.  The  individual  epi- 
thelial cells  seemed  essentially  normal.  In  the  intercellular  spaces 
were  seen  numerous  polynuclear  neutrophilic  leucocytes,  lymphoid 
and  plasma  cells.  The  body  of  the  mass  below  the  mucous  membrane 
was  composed  of  a  delicate  network  of  connective-tissue  fibres  with 
wide  interspaces.  In  many  places  the  fibres  seemed  forcibly  rup- 
tured from  their  connections,  leaving  ragged  and  frayed  ends  sepa- 
rated by  a  varying  distance.  Scattered  about  in  this  area  were  a 
number  of  mucous  glands  of  essentially  normal  size  and  appearance, 
surrounded  by  a  moderate  number  of  lymphoid  cells  with  a  lew 
plasma  cells  and  Mastzellen  in  a  manner  similar  to  that  which  occurs 
in  the  ordinary  hypertrophied  mucous  membrane.  There  were  numer- 
ous thin-walled  channels  lined  with  endothelium  containing  red  blood 
corpuscles  and  a  few  polynuclear  neutrophiles  and  lymphocytes. 
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The  (Edematous  inflammation  of  the  uvula  and  larnyx  are  probably 
essentially  identical  histologically  with  the  above. 

The  suppurations  below  the  mucous  membrane  may  be  focal  or 
diffuse. 

The  focal  suppurations  are  found  in  the  nose  as  abscess  of  the 
septum,  and  in  the  throat  as  abscess  of  the  tonsil,  pharynx,  or  larynx. 

Abscess  of  the  nasal  septum  occurs  as  acute  idiopathic  perichon- 
dritis of  the  septal  cartilage  and  as  traumatic  abscess.  In  the  first 
instance  we  have  to  do  with  a  more  or  less  extensive  suppurative 
softening  of  the  tissues  without  evidence  of  trauma,  or  contagion,  or 
constitutional  disease.  The  inflammation  affects  the  whole  mucous 
membrane  in  all  its  layers,  the  cartilage,  and  even  the  bone  in  the 
vicinity.  While  we  know  that  infectious  organisms  are  the  cause  of 
the  condition,  the  method  of  their  penetration  into  the  tissues  has 
not  been  determined.  The  traumatic  abscess  differs  from  the  preced- 
ing condition  merely  in  the  fact  that  a  submucous  or  subperiosteal 
hsematoma  has  been  formed  as  a  result  of  trauma,  with  secondary 
infection  and  suppuration.  The  histological  details  of  the  two  con- 
ditions have  not  been  described,  but  may  be  inferred  from  our  knowl- 
edge of  analogous  processes. 

Serous  Perichondritis  of  the  Septum.  In  this  affection  the  clinical 
manifestations  of  bilateral  occlusion  of  the  nasal  openings  by  two 
pale  red  tumors  yielding  on  incision  a  serous  fluid,  and  terminating 
by  a  certain  amount  of  sinking  in  of  the  bridge  of  the  nose,  have 
been  supposed  by  some  observers  to  consist  histologically  in  a  primary 
affection  of  the  triangular  cartilage,  due  to  a  degeneration  of  the 
cartilage,  with  softening  and  formation  of  cavities  filled  with  homo- 
geneous cheesy  masses,  and  associated  with  serous  exudation,  pro- 
liferation, and  new  formation  of  bloodvessels.  By  others  it  is  believed 
to  be  similar  to  perichondritis  serosa,  which  frequently  occurs  at  the 
diaphysis  of  the  long  bones  in  young  individuals. 

In  certain  cases  of  tonsillitis  abscess  formation  occurs.  The 
abscesses  are  situated  at  the  beginning  in  the  interior  of  the  fol- 
licles, enlarge  later,  and  eventually  discharge  into  the  crypts.  The 
relative  frequency  of  these  abscesses  varies  greatly  in  different 
cases,  but  is  apparently  associated  with  a  more  severe  clinical 
type  of  the  disease,  and  has  been  found  particularly  in  asso- 
ciation with  the  streptococcus  pyogenes.  The  presence  of  the  abscess 
in  its  early  stage  is  indicated  by  a  circumscribed  infiltration  of  poly- 
nuclear  neutrophiles  among  the  endothelial  cells  of  the  reticulum 
occupying  the  centre  of  the  follicle.  The  bloodvessels  in  the  imme- 
diate neighborhood  contain  large  numbers  of  polynuclear  neutrophiles, 
of  which  many  are  seen  in  the  act  of  passing  through  the  vessel  wall. 
The  endothelial  cells  of  the  vessel  show  a  varying  amount  of  swelling. 
Micrococci  are  found  in  varying  numbers  in  the  region  occupied  by 
the  polynuclear  neutrophiles,  lying  for  the  most  part  free  in  the 
intercellular  spaces,  although  they  not  infrequently  may  be  seen  in 
the  interior  both  of  the  polynuclear  neutrophiles  and  of  the  large 
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endothelial  phagocytes  previously  described.  With  the  growth  of 
the  abscess  the  follicle  increases  very  considerably  in  size,  as  the  result 
largely  of  a  heightened  proliferation  of  the  endothelial  cells  of  the 
reticulum.  Those  in  the  immediate  vicinity  of  the  abscess  show  a 
swelling  of  their  cytoplasm  and  an  irregularity  in  outline  of  their 
nucleus,  which  appears  elongated,  indented,  or  twisted.  A  marked 
increase  is  simultaneously  observed  in  the  number  of  large  phago- 
cytes in  the  vicinity,  which  contain  also  a  greater  number  of  incor- 
porated cells  and  fragments.  The  growth  of  the  abscess  is  usually 
in  the  direction  of  the  nearest  crypt.  The  polynuclear  neutrophiles 
of  the  abscess  first  penetrate  in  a  more  or  less  compact  wedge  the 
dense  collection  of  lymphoid  cells  which  encircles  the  central  reticu- 
lum, and  advancing  toward  the  mucous  membrane  of  the  crypt, 
infiltrate  this  and  cause  it  to  become  exfoliated  over  a  definite  area! 
The  abscess  now  discharges  freely  into  the  crypt,  which  becomes 
filled  with  polynuclear  neutrophiles,  cellular  detritus,  and  bacteria. 
Lymphoid  and  plasma  cells  are  relatively  less  abundant  than  in  cases 
without  abscess  formation.  Fibrin  in  the  crypts  appears,  on  the 
other  hand,  more  abundant.  The  relative  size  of  the  abscesses  varies 
greatly  in  the  different  follicles  in  the  same  tonsil,  some  being  barely 
recognizable,  while  others  are  already  discharging  into  the  crypts. 
Occasionally  two  or  even  three  abscesses  are  found  in  a  single  follicle 
and  these  are- generally  of  different  sizes. 

>  In  some  instances  circumtonsillar  inflammation  is  observed  in  asso- 
ciation with  or  subsequent  to  intratonsillar  abscess.  In  these  cases 
the  connective-tissue  spaces  of  the  reticulum  adjoining  the  tonsillar 
abscess  are  crowded  with  polynuclear  neutrophiles,  which  may 
extend  in  direct  continuity  toward  the  base  of  the  organ  in  the  direc- 
tion of  the  circumtonsillar  abscess.  It  is  reasonable  to  suppose  that 
the  circumtonsillar  inflammation  is  the  result  of  the  discharge  of  the 
intratonsillar  abscess  into  the  efferent  lymph  channels. 

<  Circumscribed  abscesses  of  the  pharynx  are  probably  essentially 
similar  to  those  of  the  circumtonsillar  region,  and  need  not  be  dis- 
cussed  in  further  detail.  In  the  larynx  they  occur  particularly  in 
the  epiglottis^  the  aryepiglottic  folds,  the  vocal  cords,  and  the  inter- 
arytenoid  region.  The  histological  picture  here  is  exceedingly  vari- 
able, and  dependent  both  upon  the  localization  of  the  process  and 
the  original  cause  of  the  inflammation. 

Diffuse  suppurative  inflammations  or  phlegmonous  inflammations 
occur  particularly  below  the  mucous  membranes  of  the  nose  and 
throat  as  the  result  of  an  invasion  of  pyogenic  micrococci.  The  con- 
ditions are  analogous  to  those  of  deep  erysipelatous  inflammations 
of  the  skin. 

B.  Infectious  Inflammations  due  to  a  Specific  Micro-organism. 
Diphtheria.  Diphtheria  manifests  itself  in  the  mucous. membranes 
of  the  nose  and  throat  in  the  form  of  an  inflammation,  which  may 
be  catarrhal,  exudative,  or  necrotic.  There  is  no  reason  to  suppose 
that  the  first  condition  differs  histologically  from  that  occurring  in 
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acute  rhinitis.  The  formation  of  the  pseudomembrane  begins  usually 
with  necrosis  of  the  epithelium  and  with  the  deposition  of  an  exudate 
in  and  upon  the  surface  of  the  latter.  This  pseudomembrane  may 
be  deposited  in  one  or  in  several  layers,  which  may  show  certain 
differences  of  age  among  themselves.  It  consists  either  of  a  delicate 
fibrin  network  or  of  a  closely  woven  network  of  thick  glistening 
strands,  in  the  meshes  of  which  there  may  be  either  many  leucocytes 
or  almost  no  cellular  elements.  The  upper  layers  of  the  pseudo- 
membrane, which  as  a  rule  contain  the  largest  number  of  bacteria, 
are  frequently  seen  to  have  undergone  fragmentation  into  a  granular 
detritus.  The  degenerated  epithelium  disappears  usually  through 
exfoliation,  although  at  times  remnants  of  the  epithelium  may  be 
found.  The  mucous  membrane  itself  experiences  alterations  in  the 
form  of  hyperemia,  round-celled  infiltration,  and  frequently  fibrinous 
exudate.  '  If  the  necrosis  is  limited  to  the  epithelium  recovery  occurs 
without  scar  formation.  If  the  mucous  membrane  is  invaded,  how- 
ever, by  the  necrosis,  a  loss  of  substance  occurs  and  heals  by  granu- 
lation and  the  formation  of  cicatricial  tissue.  The  bacillus  of  diph- 
theria is  constantly  found  in  the  pseudomembrane,  most  frequently 
in  the  superficial  layers,  but  also  in  the  superficial  layers  of  the 
mucous  membrane. 

In  the  tonsils  a  diffuse  necrosis  of  the  epithelium  may  occur,  affect- 
ing t  he  single  cells,  or  there  may  be  a  necrosis  and  ulceration  extending 
into  the  lymphoid  tissue  from  the  crypts.  There  may  be  a  formation 
of  membrane  secondary  to  the  ulceration,  and  fibrinous  membrane 
formed  directly  in  the  lymphoid  tissue.  In  these  cases  the  reticulum 
is  apparently  converted  into  hyaline  fibrin.  In  some  cases  there 
may  be  an  extensive  hemorrhage  accompanied  by  fibrin  and  necrosis, 
although  fibrinous  exudation  without  hemorrhage  frequently  occurs. 
Micro-organisms  are  rarely  found  in  the  tissue  on  microscopic  exam- 
ination. 

Influenza.  Microscopic  examination  of  the  nasal  mucous  mem- 
brane in  cases  characterized  clinically  by  simple  hyperemia  shows 
but  slight  alterations,  these  consisting  chiefly  in  a  dilatation  of  the 
bloodvessels  and  increased  emigration  of  leucocytes  through  the  epi- 
thelium. In  cases  of  greater  severity  there  appeared  an  increased 
amount  of  infiltration  in  the  adenoid  layer,  together  with  heightened 
desquamation  of  the  superficial  epithelium,  exudation  of  blood  into 
the  tunica  propria  and  through  the  epithelium,  with  mucous  degen- 
eration of  the  superficial  epithelium.  The  oedema  has  been  observed 
to  be  rather  irregularly  distributed,  being  in  some  places  entirely 
absent,  and  in  others  concealed  by  a  proliferation  in  the  lymphoid 
layer.  A  characteristic  feature  is  the  desquamation  of  the  glandular 
epithelium,  which  may  be  exfoliated  over  a  continuous  area,  and  in 
this  condition  filling  the  lumen  of  the  glands.  The  process  appears 
to  be  extremely  rapid.  The  pharynx  shows  an  infiltration  of  the 
mucous  membrane  with  leucocytes,  together  with  dilatation  of  the 
capillaries  and  small  veins.    In  the  larynx  and  trachea  hyperemia  of 
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the  mucous  membrane  exists  to  a  greater  or  less  extent,  unevenly 
distributed,  and  at  times  so  intense  that  the  papillie  appear  to  consist 
solely  of  dilated  bloodvessels.  This  dilatation  affects  the  small  veins 
and  the  veins  of  the  capillaries,  while  the  arteries  themselves  are 
generally  empty  and  contracted.  The  mucous  membrane  is  simul- 
taneously infiltrated  with  leucocytes,  which  here  and  there  give  rise 
to  the  formation  of  small  lymphoid  swellings.  In  the  more  marked 
degrees  of  hyperemia  there  is  stasis  of  the  blood  in  the  vessels  which 
are  distended  with  leucocytes.  These  latter  form  small  heaps  within 
the  lumen  of  the  vessels,  frequently  associated  with  thrombi  and 
micro-organisms.  The  vessel  walls  show  proliferation  of  the  lining 
endothelium.  The  limiting  membrane  of  the.  mucous  membrane 
appears  thickened  and  hyaline.  The  mucous  membrane  may  become 
translucent  and  show  mucous  degeneration,  with  at  times  superficial 
areas  of  necrosis  appearing  as  small  ulcerations,  the  floor  of  which 
may  be  formed  by  the  bare  cartilage.  In  some  cases  this  necrosis 
is  clue  to  thrombosis  in  the  vessels,  in  others  it  is  probably  clue  to 
stasis  and  infiltration  of  blood.  The  distribution  of  the  influenza 
bacillus  in  the  mucous  membranes  of  the  nose  and  throat  is  not 
known. 

Typhoid  Fever.  The  manifestations  in  the  upper  air  passages  accom- 
panying typhoid  fever  may  be  divided  into  three  groups : 

1.  An  active  hyperemia,  loosening  and  desquamation  of  the  epi- 
thelium, producing  erosions  which  then  form  the  entrance  point  for 
micro-organisms  which,  mingled  with  the  exfoliated  epithelium,  pro- 
duce a  whitish  deposit  upon  the  mucous  membrane.  The  micrococci 
find  a  favorable  soil  in  the  affected  tissue,  penetrate  into  the  vicinity, 
and  fill  the  dilated  lymph  vessels  with  thrombi. 
_  2.  Ulcerations  occur  as  a  later  stage  of  the  preceding  manifesta- 
tions. These  may  lead  to  perichondritis  in  the  larynx  and  necrosis 
of  the  cartilage,  particularly  the  epiglottis  and  the  arytenoids. 

3.  Typhoid  ulceration  which  behaves  in  the  same  manner  as  the 
characteristic  intestinal  affection.  These  affect  the  adenoid  sub- 
stance in  the  larynx  by  preference,  and  also  the  anterior  commissure 
and  the  base  of  the  arytenoids.  The  primary  swelling  in  these  areas 
is  due  to  a  penetration  of  typhoid  bacilli  into  the  lymph  sinuses  with 
a  production  of  toxin.  The  direct  action  of  the  toxin  upon  the  tissue 
causes  an  inflammatory  exudation  of  serum  and  leucocytes  into  the 
outer  portion  of  the  lymphoid  areas  and  the  adjoining  tissue.  Later 
the  exudation  disappears  and  is  followed  by  an  intense  desquamation 
of  the  endothelial  cells  lining  the  reticulum  of  the  lymph  spaces. 
These  cells  are  occasionally  phagocytic.  Finally,  necrosis  and  slough- 
ing of  the  newly  formed  tissue  occur,  and  repair  by  granulation  tissue 
follows  from  the  base  of  the  ulcer. 

Tuberculosis.  The  histological  unit  in  this  affection  is  the  miliary 
tubercle,  a  clump  of  epithelioid  cells  produced  by  proliferation  from 
the  endothelial  and  connective-tissue  cells,  with  or  without  flic-  asso- 
ciation of  giant  cells.    It  may  appear  upon  the  upper  air  passages 
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in  an  acute  or  chronic  form,  in  the  first  instance  as  a  part  of  a  more 
or  less  generally  distributed  acute  miliary  tuberculosis.  These  tu- 
bercles are  distributed  in  the  subepithelial  layers  of  the  mucous  mem- 
brane and  are  practically  identical  histologically  in  every  situation. 
As  a  rule,  a  fatal  termination  of  the_  case  prevents  their  developing 
into  the  stage  of  caseation  or  ulceration. 

The  chronic  forms  of  tuberculosis  in  the  upper  respiratory  passages 
occur  as  an  ulceration  or  as  a  tumor,  or  as  a  combination  of  both. 
These  phenomena  vary  somewhat  according  to  the  site  of  the  process. 

In  the  nose  the  tubercular  ulceration  presents  itself  in  the  form  of 
an  infiltration  in  the  subepithelial  region  of  connective-tissue  cells  and 
endothelial  cells  aggregated  more  or  less  closely,  and  containing  here 
and  there  giant  cells  and  a  few  tubercle  bacilli  extending  in  the  direc- 
tion of  the  epithelial  surface.  Cent  nil  caseation  and  necrosis  of  these 
tubercles  ensue,  with  the  result  of  causing  an  exfoliation  of  the  over- 
lying mucous  membrane,  thrombosis  in  the  terminal  bloodvessels, 
and  the  production  of  a  granular  detritus  upon  the  floor  of  the  ulcer. 

The  tubercular  tumor,  or  tuberculoma,  of  the  nose  is  extremely 
variable  histologically,  but  consists  essentially  of  an  aggregation  of 
connective  tissue  and  endothelial  cells  which  proliferate  to  form  epi- 
thelioid cells.  The  new-formed  tissue  is  traversed  by  young  blood- 
vessels and  contains  scattered  through  it  giant  cells  and  tubercle 
bacilli  in  varying  numbers.  The  whole  is  covered  frequently  by  more 
or  less  normal  epithelium.  Glands  may  or  may  not  occur.  Toward 
the  peripheral  portion  of  the  tumor  obliterative  endarteritis  at  times 
occurs,  leading  to  thrombosis  and  peripheral  necrosis  of  the  tissue. 
Structures  have  been  found  in  these  growths  in  the  neighborhood 
of  the  giant  cells  and  in  their  interior,  composed  of  concentrically 
arranged,  degenerated,  elastic  fibres,  infiltrated  with  mineral  salts, 
which  are  supposed  to  arise  from  the  hyaline  degeneration  of  the 
bloodvessels. 

Tuberculosis  of  the  tonsil  appears  in  three  forms : 

1.  Irregular  shallow  lesions  occur  in  which  the  epithelium  of  the 
crypts  is  destroyed  without  the  previous  formation  of  tubercles. 
Ulcerations  of  this  sort  are  superficial  and  affect  the  whole  of  the 
crypt,  or  at  least  most  of  its  wall.  In  the  centre  of  such  ulcerations 
we  find  no  products  of  caseous  metamorphosis,  neither  epithelium 
nor  giant  cells.  The  floor  of  the  ulcer  consists  exclusively  of  infil- 
trated lymphoid  tissue  in  which  the  bacilli  are  found  in  great  num- 
bers. The  contents  of  the  crypts  consist  of  yellowish-white  matter 
of  thick  consistence,  without  odor,  and  containing  numerous  tubercle 
bacilli.  Later  the  tubercular  process  extends  into  the  deeper  lymph- 
oid tissue,  giving  rise  frequently  to  cervical  adenitis. 

2.  The  common  form,  with  typical  tubercles,  giant  cells,  and  caseous 
degeneration  in  its  early  stages  is  characterized  by  the  appearance  ot 
tubercles  under  the  epithelium  and  around  the  crypts  in  the  form 
of  small  light  points.  The  first  of  such  tubercles  generally  occur  in 
the  lymphatic  sinuses.    When  the  process  is  more  advanced  and  some 
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tubercles  have  undergone  caseous  metamorphosis  there  is  an  inva- 
sion of  the  connective  tissue.  Around  the  epithelioid  cells  there  is 
a  region  of  intense  round-celled  infiltration.  In  the  follicles  it  is  not 
possible  always  to  separate  this  layer,  since  it  sometimes  coalesces 
with  the  infiltration  of  the  neighboring  tubercle,  and  is  somewhat 
obscured  by  the  similar  appearance  of  the  follicles  themselves.  The 
bloodvessels  are  numerous  and  show  a  marked  thickening  of  their 
adventitia,  particularly  in  the  neighborhood  of  the  tubercles.  Case- 
ous metamorphosis  begins  generally  in  the  centre  of  the  tubercle 
in  a  giant  cell,  or  at  times  in  epithelioid  cells.  Further  development 
of  this  leads  finally  to  ulcerations  which  attack  the  walls  of  the  crypts. 
Such  ulcerations  are  deeper,  their  floor  is  covered  with  caseous  detri- 
tus, and  consists  of  epithelioid  cells,  among  which  are  varying  numbers 
of  giant  cells. 

3.  A  diffuse  tubercular  infiltration  occurs  in  which  the  tonsil  loses 
almost  completely  its  normal  structure,  and  is  reduced  to  a  mass  of 
endothelial,  epithelioid,  and  giant  cells  in  a  fibrous  reticulum  covered 
by  mucous  membrane.  This  represents  the  tubercular  tumor  above 
mentioned. 

Tuberculosis  of  the  adenoid  may  occur  in  a  latent  form  without 
macroscopic  alterations,  showing  histologically  tubercles  singly  and 
in  groups  on  either  side  of  the  crypts  in  the  lymphoid  tissue,  consisting 
of  large  epithelioid  cells  containing  in  their  centre  one  or  more  large 
giant  cells.  _  In  young  individuals  the  cylindrical  epithelium  predomi- 
nates, but  in  older  persons  the  pavement  type  usually  replaces  it  on 
the  surface,  although  it  is  often  well  preserved  in  the  deeper  portion 
of  the  crypts.  The  extension  of  the  tubercular  foci  varies  in  different 
cases,  being  at  times  isolated  and  at  times  confluent.  Giant  cells 
are  numerous,  but  bacilli  are  few.  This  latent  tuberculosis  may  be 
the  first  and  exclusive  point  of  localization,  although  it  is  more  fre- 
quently associated  with  an  infection  elsewhere  in  the  body. 

The  follicles  at  the  base  of  the  tongue  are  at  times  affected  by 
tubercular  ulcerations  which  extend  from  the  floor  of  the  crypt  to 
the  point  of  entrance,  and  develop  over  a  greater  or  less  extent  of 
the  lingual  mucous  membrane. 

_  Tuberculosis  of  the  larynx  occurs  as  a  more  or  less  diffuse  infiltra- 
tion and  ulceration,  or  as  a  circumscribed  tubercular  tumor.  In  the 
first  instance  we  have  to  do  with  an  infiltration  into  the  subepithelial 
layers  of  the  mucous  membrane  of  tubercles,  which  may  undergo 
early  caseation  and  produce  ulcerations  of  the  overlying  mucous  mem- 
brane, or  may  remain  for  a  longer  period  in  a  formative  state.  The 
first  outcome  is  particularly  prone  to  occur  in  those  situations  most 
subject  to  motion  and  friction,  such  as  the  interarytenoid  region, 
the  margin  of  the  vocal  cords,  and  the  epiglottis.  When  an  ulcera- 
tion has  once  formed  its  margins  frequently  undergo  proliferation, 
which  may  attain  a  considerable  size.  The  infiltrations  of  longer 
standing  are  seen  more  particularly  in  the  neighborhood  of  the 
arytenoids  and  the   ventricular  bands.    In  the  arytenoid  region 
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lesions  of  perineuritis,  particularly  perineuritis  of  the  recurrent  nerver 
have  been  found  in  the  centre  of  the  infiltrated  tissue.  The  essential 
nature  of  the  alterations  consists  of  a  compression  of  the  affected 
nerves  by  granulation  tissue.  In  addition  to  the  thickening  of  the 
neurolemma,  there  is  an  invasion  of  the  tissue  by  proliferating  con- 
nective-tissue cells.  The  myeline  undergoes  fragmentation,  and  later 
disappears.  Finally,  the  axis-cylinder  is  completely  destroyed.  This 
proliferation  is  accentuated  in  the  region  of  the  glands,  where  nervous 
filaments  are  seen  to  give  off  nerve  terminals  running  between  the 
acini.  In  and  around  the  tubercular  granulations  the  nerve  altera- 
tions appear  in  the  form  of  genuine  nervous  tubercles  formed  by 
concentric  filaments,  wit  hout  any  apparent  lesion  either  of  the  myeline 
or  of  the  axis-cylinder.  These  lesions  are  essentially  proliferative 
and  hyperplastic,  and  by  their  anatomical  character  and  develop- 
ment approach  neuromata. 

The  tubercular  tumor  consists  histologically  of  a  diffuse  tubercular 
infiltration  in  the  form  of  granulation  tissue  covered  with  stratified 
pavement  epithelium.  The  granulation  tissue  consists  partially  of 
round  cells  with  darkly  staining  nuclei,  partly  of  epithelioid  cells, 
with  a  varying  number  of  giant  cells,  the  latter  exhibiting  usually 
caseation.  This  granulation  tissue  is  divided  into  different  areas  by 
connective-tissue  brabecula  proceeding  from  the  submucous  connec- 
tive-tissue capsule. 

The  final  stage  of  the  tubercular  lesion  is  a  sclerosis,  more  or  less 
generalized,  consisting  histologically  in  a  thickening  of  the  interstitial 
fibrous  tissue,  principally  around  the  vessels  and  below  the  epithelium. 
If  ulcerations  have  occurred  previously  the  epithelium  is  wanting, 
and  the  surface  is  formed  by  scar  tissue.  In  the  lymphoid  tissues 
the  follicles  are  frequently  atrophied  and  degenerated. 

Lupus.  The  histological  conditions  occurring  upon  the  mucous 
membranes  in  this  affection  are  essentially  like  those  in  true  tuber- 
culosis. The  unit  is  the  lupus  nodule,  which  invades  the  mucous 
membrane  irregularly  and  at  different  depths,  and  is  sharply  distin- 
guished from  the  surrounding  tissue.  The  nodule  is  composed  of 
granulation  tissue  consisting  of  fibrous  trabecule  of  varying  size 
penetrated  by  numerous  bloodvessels,  large,  strongly  refractile,  deeply 
staining,  nucleated  cells,  together  with  smaller  cells  and  epithelioid 
and  plasma  cells.  In  the  later  stage  the  blood  and  lymph  vessels 
exhibit  a  proliferation  of  their  adventitia  in  association  with  pro- 
liferation of  the  connective-tissue  cells. 

This  stage  is  followed  by  retrograde  metamorphosis,  which  is  mani- 
fested first  by  a  diminution  in  the  vascularity  of  the  centre  of  the 
nodule.  The  cells  become  inflated,  granular,  and  fragmented.  In 
many  places  there  appear  giant  cells  resembling  those  of  tuberculosis 
and  syphilis.  A  portion  of  the  lupus  tissue  exhibits  an  organization 
into  young  connective  tissue  which  later  cicatrizes.  While  this 
process  is  going  on  in  some  nodules,  others  arise  in  the  vicinity  and 
extend  as  far  as  the  submucosa,  with  the  result  of  producing  an  irregu- 


PLATE  XXII. 


Proliferative  Perichondritis.  Section  through  a  Spur 
or  the  Septal  Cartilage,  showing  Chondroblasts  and 
Newly-formed  Cartilage.  Hsematoxylin-eosin. 
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lar  diffuse  infiltration  of  all  the  layers  of  the  mucous  membrane. 
Tins  may  undergo  cicatrization  or  lead  to  a  connective-tissue  hyper- 
trophy, with  the  result  of  producing  enlarged  papillae  with  corre- 
spondingly large  interpapillary  prolongations.  The  epithelium  may 
exhibit  proliferation,  vacuolization,  and  may  be  thrown  off  by  a 
process  of  suppuration  and  desquamation.  This  may  eventually  heal 
by  fibrous  contraction  and  cicatrization,  leaving  a  thin  superficial 
scar. 

Syphilis.  The  histological  unit  of  syphilis  appears  in  the  mucous 
membranes  as  a  sharply  circumscribed  and  compact  infiltration  in 
the  papilla?  and  mucosa  of  round  cells,  which  do  not  pass  into  per- 
manent organs  of  connective  tissue,  but  always  undergo  retrograde 
metamorphosis,  either  by  absorption  or  suppuration.  This  infiltra- 
tion has  a  characteristic  direction  and  method  of  progress,  according 
to  which  the  infiltration  on  one  side  constantly  enlarges,  and  on  the 
other  side  exhibits  retrograde  metamorphosis.  The  enlargement  and 
the  retrogression  take  place  always  in  a  centrifugal  manner. 

The  initial  lesion  may  occur  in  three  forms  upon  the  tonsil,  namely, 
the  erosive,  the  ulcerative,  and  the  anginous.  Our  histological  infor- 
mation regarding  these  varieties  is  meagre. 

Secondary  lesions  in  the  tonsils  and  neighboring  mucous  mem- 
branes are  seen  histologically  to  consist  of  an  infiltration  of  endo- 
thelial and  plasma  cells  which  are  situated  in  large  groups  together, 
interspersed  between  the  loosened  epithelial  cells.  Many  of  the  latter 
exhibit  a  nuclear  fragmentation.  The  papillae  are  enlarged,  the  blood- 
vessels are  dilated,  the  former  being  infiltrated,  and  the  latter  en- 
veloped with  a  thick  mantle  of  round  cells. 

The  palatal  muscles  may  show  an  involvement,  consisting  of  an 
infiltration  of  the  bloodvessels  of  the  perimysium  corresponding  to 
their  arrangement  around  the  primary  muscle  bundles,  up  to  their 
branching  and  final  termination  in  the  capillaries.  There  is  also  a 
proliferation  of  the  perimysium  itself.  In  association  with  these 
lesions  giant  cells  may  occur  in  the  sarcolemma,  and  the  transverse 
stnations  of  the  muscles  may  disappear. 

Tertiary  lesions  are  supposed  to  arise  from  unabsorbed  exudates 
left  behind  from  the  secondary  stage.  We  may  distinguish  the 
gumma  and  the  granuloma,  the  latter  having  been  reported  only  from 
the  tissues  of  the  nose.  The  gumma  consists  in  all  situations  of  the 
same  histological  elements,  namely,  a  more  or  less  compact  aggre- 
gation of  proliferating  endothelial  and  connective-tissue  cells,  epi- 
thelioid cells,  and  giant  cells.  The  bloodvessels  in  the  vicinity  show 
a  thickening  of  their  adventitia.  Retrograde  metamorphosis  takes 
place  by  caseation,  beginning  in  the  giant  cells  and  epithelioid  cells, 
extruding  peripherally,  and  leading  to  exfoliation  of  the  overlying 
mucous  membrane. 

The  granuloma,  which  appears  clinically  in  the  nose  as  a  broad  or 
pedunculated  tumor  of  varying  size,  situated  upon  the  mucous  mem- 
brane, of  a  friable  consistence,  but  without  tendency  to  central 
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softening,  is  seen  histologically  to  consist  of  an  endothelial  and  con- 
nective-tissue proliferation,  with  giant  cells  and  thickening  of  the 
vessel  walls,  in  the  younger  stage  closely  resembling  gummata.  Later, 
through  a  swelling  of  the  deeply-situated  tumor,  the  mucous  mem- 
brane is  forced  out  above  the  original  level,  often  becoming  pedun- 
culated. Retrograde  metamorphosis  occurs  in  the  older  portions  of 
the  growth,  namely,  at  its  periphery,  in  the  form  of  obliterative 
endarteritis  with  thrombosis  and  necrosis. 

A  form  of  syphilitic  lesion  occurs  at  the  base  of  the  tongue  as  an 
atrophy  of  the  lingual  follicles.  This  is  clue  either  to  an  interstitial 
inflammation,  leading  to  a  diminution  in  the  number  and  diameter 
of  the  lingual  follicles,  or  to  scar  formation  following  tertiary  lesions 
of  the  mucous  membrane. 

Leprosy.  In  leprosy  of  the  upper  air  passages  four  stages  may  be 
distinguished:  tho>  prodromal,  infiltrating,  ulcerating,  and  the  cica- 
trizing. The  prodromal  stage  may  be  extremely  prolonged.  After 
marked  infection  and  swelling  of  the  mucous  membrane  the  disease 
attacks  particularly  the  septal  cartilage,  being  frequently  superim- 
posed upon  a  rhinitis  sicca  anterior.  For  this  reason  nasal  hemorrhage 
has  been  frequently  given  as  a  prodromal  symptom  of  leprosy. 

The  stage  of  infiltration  consists  of  a  firm  swelling  and  reddening 
of  the  mucous  membrane  of  the  septum  as  well  as  of  the  turbinates, 
associated  with  a  hypersecretion,  at  first  serous,  later  purulent.  The 
infiltrations  may  remain  diffuse  or  pass  to  the  formation  of  individual 
nodules  ranging  from  the  size  of  a  pinhead  to  that  of  a  pea.  This 
infiltration  shows  a  tendency  to  rapid  necrosis,  most  frequently  in 
the  anterior  portion  of  the  cartilaginous  septum,  and  attacking  at 
times  the  bone  secondarily,  either  by  caries,  or  at  times  by  osteo- 
porosis. There  is  an  enormous  crust  formation,  extremely  hard,  and 
associated  with  fetor. 

The  stage  of  cicatrization  follows  the  completion  of  the  ulcerative 
process,  and  leads  to  the  extensive  cutization  of  the  mucous  mem- 
brane, the  surface  of  which  now  resembles  dry  leather,  is  ansemic, 
and  whitish  yellow  or  brownish  red.  The  turbinates  are  greatly  re- 
duced and  sometimes  absent.  Synechia  or  atresia  frequently  exist 
associated  with  local  anaesthesia.  At  times  extensive  superficial 
ulcerations  occur  as  the  result  of  trophoneurotic  disturbances  in 
the  region  of  the  trigeminal  nerve,  which  begin  with  the  outbreak  of 
follicles  resembling  those  of  herpes  and  pemphigus. 

Mycosis  Fungoides.  Histologically  this  process  consists  of  an  infiltra- 
tion of  typical  round  cells  proceeding  from  the  vessels  in  the  chorion 
and  subcutaneous  tissue.  This  infiltration  is  deposited  in  a  fine  net- 
work of  delicate  fibrillary  connective  tissue.  The  epithelium  appears 
at  first  proliferating,  growing  into  papillae,  later  flattened  over  the 
nodules.  The  round-celled  infiltration  appears  aggregated  between 
the  connective-tissue  spaces  in  the  form  of  foci  of  varying  size,  like 
a  nodule,  which,  however,  toward  its  periphery  assumes  again  the 
character  of  an  infiltration. 
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These  growths,  resembling  somewhat  lymphoid  structures  in  appear- 
ance although  no  follicles  are  recognizable,  occur  upon  the  mucous 
membranes  of  the  throat,  and  may  become  superficially  ulcerated 

Leptothrix  Mycosis.  The  leptothrix  buccalis,  which  occurs  nor- 
mally in  the  mouth  as  a  saprophyte,  assumes  at  times  pathogenic 
properties.  The  mucous  membranes  of  the  lymphoid  tissue  of  the 
fauces  and  of  the  larynx  and  oesophagus  when  greatly  depreciated 
m  vitality  as  the  result  of  previous  prostrating  disease,  may  become 
susceptible  to  the  development  of  the  leptothrix  buccalis,  the  threads 
of  which  may  penetrate  between  the  upper  epithelial  layers  and  into 
the  orifice  of  the  glands.  The  invasion  of  the  tissues  by  the  mycelium 
may  be  followed  by  a  secondary  involvement  of  other  pathogenic 
organisms,  such  as  the  pyogenic  cocci  and  the  diphtheria  bacillus. 

Structures  occur  at  times  in  the  tonsils  having  a  certain  resem- 
blance to  actmomyces.  The  structure  is  of  botryoid  shape,  with  a 
diameter  of  0.5  mm.,  appearing  when  stained  with  alum  carmine  and 
then  by  Gram  as  a  dark  blue  more  or  less  compact  network  of 
threads  lying  m  a  fine  granular  substratum,  which  partakes  of  the 
carmine  stain  with  irregular  intensity.  Toward  the  periphery  of  the 
structure  the  threads  radiate  outward  and  exhibit  nodular  thicken- 
ings, due  to  irregular  clumps  of  threads  and  cocci.  Toward  the  centre 
the  threads  cross  each  other,  are  much  shorter,  and  resemble  sharply- 
bent  rods.  Tree-like  branchings  of  the  threads  are  common,  par- 
ticularly toward  the  periphery. 

Ruge  regards  these  structures  as  belonging  to  the  group  of  actino- 
myces  which  are,  however,  not  identical  with  human  actinomyces. 
1  hey  belong  probably  to  the  group  of  leptothrix  buccalis  and  are 
probably  closely  related  to  a  form  of  streptothrix  described  bv 
obarazes. 

It  is  possible  that  the  mycosis  of  the  tonsil  and  pharynx  may  be 
produced  by  the  growth  just  described. 

_  Rhinoscleroma.  In  the  nose  and  larynx  the  affected  tissues  are  seen 
Histologically  to  consist  of  certain  typical  elementary  lesions.  The 
substance  of  the  swelling  is  composed  of  large  plasma  cells,  irregu- 
larly distributed  m  all  layers  of  the  mucous  membrane  and  in  the 
submucous  tissue.  They  accompany  the  bloodvessels  in  the  new 
portions  of  the  growth.  The  plasma  cells  do  not  contribute  directly 
to  the  hypertrophy,  but  it  is  possible  that  they  become  changed 
partly  into  spmdle  cells,  and  then  give  rise  to  the  formation  of  new 
fibrillary  tissue.  Two  forms  of  retrograde  metamorphosis  occur  in 
the  plasma  cells.  These  may  be  transformed  into  swollen,  hydropic, 
so-called  Mikulicz  cells,  or  into  hyaline  degenerated  cells  probably 
identical  with  the  so-called  Russel's  fuchsinophiles,  described  under 
colloid  degeneration.  The  hydropic  cells  lie  close  together,  have  a 
distinct  contour  and  spongy  cytoplasm  dilated  into  large  masses  in 
which  there  is  a  but  slightly  refractile,  faintly  staining,  half-fluid 
mass  within  a  small  faceted  nucleus.  In  the  vicinity  of  these  typical 
degenerated  cells  transition  cells  occur  which  are  seen  to  be  derived 
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from  degenerated  plasma  cells.  In  this  stage  one  often  sees  from 
■  to  eight  bacilli  in  the  cells  near  the  nucleus,  which  he  always  at 
^ila/cfstances  This  stage  appears,  however,  to  be  rapidly  finished 
and  vh  en  the  cell  membrane  breaks  the  fluid  contents  together  with 
some  of  the  bacilli,  find  an  exit  and  fill  the  nearest  lymph  spaces^ 
ThLe  cells,  are  however,  intimately  related  to  the  direct  action  of 
the  bacflli-  In  all  instances  the  peculiar  capsule  bacillus  is  present 
The  cells  which  show  hyaline  degeneration  occur  usually  isolated, 
rarely  in  small  collections.  They  correspond  to  the  hyaline  degen- 
erated ceUs  found  in  other  chronic  inflammations  of  the  mucous 

inters.  This  affection  appears  in  the  nose  and  larynx  usually 
in  the  form  of  nodules  and  nodes,  more  rarely  as  diffuse  infiltrations 
consisting  of  closely  appressed  round  cells  without  giant  cells.  The 
nodules  suppurate  rapidly,  and  the  component 

exhibit  fragmentation  of  their  nuclei.  In  the  neighborhood  of  the 
nodules  the  tissue  shows  frequently  hemorrhagic  infiltration.  If  the 
nodule  lies  in  the  neighborhood  of  the  surface  of  the  mucous  mem- 
brane there  occurs  early  an  infiltration  of  pus  corpuscles  into  the 
epithelium,  as  the  resull  of  whirl,  small  pus  foci  arise,  Later  these 
foci  coalesce  and  give  rise  to  the  formation  of  ulcerations.  During 
the  early  stage  of  the  nodule  many  bacilli  lying  more  or  less  in  groups 
are  found  in  it.  When  the  nodule  suppurates,  however,  the  number 
of  bacilli  diminishes,  and  in  chronic  glanders  they  are  not  to  be  demon- 
strated microscopically.   . 

Chronic  Inflammations  with  Tendency  to  Hypertrophy  Chionic 
inflammations  of  the  upper  air  passages  may  be  divided  histologically 
for  purposes  of  convenience  into,  first,  superficial  inflammations  of 
the  mucous  membrane;  second,  inflammations  affecting  the  paren- 
chyma- third,  inflammations  involving  also  the  periosteum  or  peri- 
chondrium and  bone.    Such  divisions  are  to  a  certain  extent  arbitrary, 
since  different  degrees  of  the  affection  may  be  found  in  the  #  same 
tissue  in  adjoining  places.    In  spite  of  the  apparently  distinct  picture 
presented  by  these  processes  in  the  nose,  pharynx,  and  larynx  a 
definite  morphological  unity  is  revealed  by  a  histological  study. 
Although  an  account  based  upon  the  regional  distribution  of  these 
alterations  necessarily  involves  the  repetition  of  histological  terms  to 
a  considerable  extent,  it  appears  better  adapted  to  present  clearly 
our  existing  information.    We  shall  therefore  consider  the  changes 
as  they  occur  in  their  different  points  of  localization  in  the  nose, 
'  nasopharynx,  pharynx,  and  larynx. 

Nose.  In  superficial  inflammation  an  infiltration  of  mononuclear 
neutrophils  and  plasma  cells  occurs  in  the  adenoid  layer  and  in  the 
vicinity  of  the  basement  membrane,  localized  particularly  around  the 
smaller  bloodvessels  and  the  efferent  ducts  of  the  glands.  Mast- 
zellen  are  usually  present,  and  there  is  an  increase  in  the  number  oi 
eel's  showing  colloid  degeneration.  The  papilla;  of  the  mucous  mem 
brane  may  be  lengthened  into  wart-like  prominences,  as  the  result 
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nJ t Z  fi,  firSt/  Prohferatlon  of  the  fibrous  tissue;  second, 
prolifeiation  of  the  columnar  cells  of  the  surface  and  of  the  cells  of 
the  ducts  of  the  glands  by  segmentation  parallel  to  their  long  axes  ■ 
third,  a  dilatation  of  the  chief  ducts  of  the  glands  and  their  communi- 
cating acini.  This  combination  of  phenomena  produces  the  mulberry 
hypertrophies  of  the  inferior  turbinated  bone.  Associated  with  these 
changes  is  the  presence  of  a  certain  amount  of  cedema  in  the  tissues 
most  marked  m  the  anterior  end  of  the  middle  turbinate  and  in  the 
?^ng+  "Se  t0<  circumscribecl  hypertrophies  known  as 
polypi  The  stroma  of  these  growths  consists  of  a  more  or  less  loose 
connective  tissue  the  meshes  of  which  contain  round  cells  and  albu- 
minous fluid.    They  are  covered  by  a  cylindrical  epithelium  which,  in 

Fig.  359. 


fir 


m!  rrP  °f  mIddle  turbina*e.  Below  the  columnar  epithelium  is  a  loose  cede- 

matous  connective  t.ssue  with  scattering  bloodvessels  and  eflbreut  glandular  ducts  Below  this^  a 
denser  connective  tissue  with  mucous  glands,  bloodvessels,  and  ^Lttug^  iJZe^i 
irregular  thickenings  and  processes  characteristic  of  hyperplastic  periostitis  P 

places  exposed  to  external  irritation,  tends  to  become  altered  into 
pavement  epithelium.  The  glands  of  the  growth  may  be  increased 
m  number  having  in  the  majority  of  cases  the  character  of  mucous 
glands  At  times  there  occur  with  them  so-called  serous  glands.  The 
acini  of  the  glands  often  show  cystic  dilatation,  which  may  at  times 
polyp  m (Fig  359  )         E  CySt  °CCUpyinS  the  Sreater  P^ion  of  the 

Two  forms  of  degeneration  are  found  in  the  chronic  inflammatorv 
processes  under  consideration,  first,  mucous  degeneration  of  the  epi- 
thelium of  the  surface  and  of  the  ducts  of  the  glands;  second,  a  colloid 
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or  hyaline  degeneration  of  the  migratory  cells  of  the  connective 
tissue. 

Where  the  inflammation  is  more  deeply  situated  the  infiltration 
extends  to  the  glandular  layer  and  to  the  periosteum,  frequently 
infiltrating  the  germinal  layer  of  the  latter.  All  the  medullary  spaces 
are  more  or  less  completely  filled  with  a  compact  cellular  infiltration, 
particularly  in  the  vicinity  of  the  vessels.  Clinically  this  deep  inflam- 
mation comprises  cases  of  marked  degeneration  of  the  middle  tur- 
binate and  chronic  ethmoidal  sinusitis.  In  such  cases  the  inflam- 
mation has  probably  extended  from  the  periphery  into  the  deeper 
portions  of  the  tissue  and  the  medullary  spaces. 

Ethmoiditis.  The  inflammations  of  the  bony  tissue  in  the  nose  are 
observed  in  the  ethmoidal  labyrinth  in  two  forms,  first,  a  distinct  new 
formation  of  bone;  second,  an  absorption  of  bone.  New  formation  of 
bone  is  the  result  of  proliferation  of  t  he  germinal  layer  of  the  turbinate. 
Large  nucleated  cells  are  separated  from  the  infiltrated  germ  layer 
and  deposited  as  an  osteoblastic  layer  upon  the  old  bone.  From  this 
osteoblastic  layer  a  compact  intermediate  substance  or  osteoid  tissue 
is  formed  over  a  large  portion  of  the  protoplasm  of  its  cells,  which 
encloses  the  rest  of  the  osteoblasts  in  irregular  cavities  divided  by 
prolongations.  This  osteoid  tissue  lies  partly  diffuse,  partly  in  cir- 
cumscribed prominences  on  the  old  bone,  giving  rise  to  a  diffuse 
thickening  of  the  latter  or  to  prickle-like  bony  excrescences.  The 
new  formation  of  bone  constantly  progresses  by  the  deposit  of  new 
layers  of  osteoblasts  on  the  osteoid  tissue.  In  the  same  way  there 
may  be  observed  a  new  formation  of  bony  substance  proceeding 
from  the  medullary  cavities  by  adhesion  of  the  cells  of  the  medulla 
to  the  old  bone  as  an  osteoblastic  zone,  which  after  the  formation  of 
an  intermediate  substance  becomes  osteoid  tissue.  Here  and  there 
the  medullary  spaces  appeared  narrowed  by  the  new-formed  bone. 
Clinically  these  cases  are  characterized  by  diminished  resistance  and 
a  crackling  sound  when  the  tissues  are  touched  with  the  probe. 

The  other  alteration  in  which  absorption  or  rarefying  osteitis  occurs, 
is  characterized  by  the  occurrence  of  numerous  giant  cells  or  osteo- 
clasts in  excavations  of  the  bony  lacunae.  These  vary  in  number 
according  to  the  degree  of  absorption  which  is  taking  place.  The 
trabecular  become  generally  thinner  by  the  erosion  of  the  osteoclasts, 
so  that  the  medullary  spaces  continually  increase  in  size,  and  the 
bony  trabecular  become  thinner.  In  advanced  stages  the  erosion  of 
numerous  trabecule  may  result  in  the  coalescence  of  adjoining  med- 
ullary spaces,  producing  a  cavity  which  by  continued  progression 
in  the  process  may  become  a  bony  cyst.  Such  a  cyst  is  usually  linei  1 
with  columnar  ciliated  epithelium,  contains  no  glands  in  its  interior, 
but  a  certain  number  of  arterioles,  veins,  and  microscopic  erectile 

tissue. 

If  is  difficult  to  state  why  in  one  case  hypertrophy  of  the  bone 
predominates  and  in  another  absorption.  It  is  possible  that  the 
inflammatory  infiltration  which  penetrates  the  substance  of  the  tur- 
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binates  may  lead  in  some  places  to  a  stasis  from  compression  of  the 
veins.  On  the  other  hand,  a  congestion  of  the  periosteum  excited 
by  the  infiltration  may  produce  hypernutrition  by  which  the  hyper- 
plastic growth  arises. 

In  a  few  instances  polypi  have  been  found  containing  bone  In 
most  of  them  it  was  found  that  a  single  bony  tube  extended  through 
the  whole  polyp,  although  in  some  cases  there  was  a  branching 
beginning  at  the  point  of  attachment  of  the  pedicle.    These  tubules 
showed  a  well-developed  medulla.    The  condition,  therefore,  was  an 
actual  hyperplastic  structure  due  to  a  proliferation  of  the  periosteum 
of  the  turbinate  in  association  with  rarefying  osteitis. 
_  Neither  rarefying  osteitis  nor  hyperplastic  bony  alteration  is  essen- 
tial to  the  formation  of  polyps.     The  polyp  is  an  oedematous  hyper- 
trophy of  the  mucous  membrane  in  which,  just  as  in  the  case  of  firm 
hypertrophy,  the  process  may  be  limited  to  the  superficial  layers  or 
extend  to  the  depths.    It'  is  wholly  immaterial  whether  this  inflam- 
matory hypertrophy  is  excited  by  a  diffuse  catarrhal  involvement  of 
the  whole  nasal  mucous  membrane  or  of  only  a  portion  of  it  or  by 
an  empyema. 

In  nasal  polypi  the  existence  of  nerves  has  been  demonstrated 
although  m  general  these  structures  are  poor  in  nerve  fibres.  They 
are  characterized  by  several  peculiarities,  extending  over  long  dis- 
tances without  giving  off  lateral  branches,  the  nuclei  showing  a  narrow 
and  elongated,  somewhat  irregular  shape,  lying  extremely  close  to 
the  nerves,  so  as  to  give  the  impression  of  forming  a  swelling  of  the 
nerves  themselves.  From  the  course  of  the  nerve  fibres  and  the 
peculiar  arrangement  of  the  nuclei,  it  is  apparent  that  we  have  to  do 
with  newly  formed  nerve  fibres.  Granular  cells  and  individual  ter- 
minal corpuscles  were  not  observed.  The  fibres  terminate  in  the 
tissue  of  the  polyp  itself,  and  do  not  extend  into  the  epithelium 

Hyperplastic  Perichondritis  and  Periostitis  of  the  Septum.    The  anat- 
omy of  spurs  and  deviations  of  the  septum  does  not  come  within  the 
present  consideration.    Certain  histological  lesions  are,  however  com- 
mon to  all  the  varieties,  chief  among  which  may  be  mentioned  hyper- 
plastic perichondritis  and  periostitis.    Examination  of  a  septal  spur 
or  of  a  healed  fracture  of  the  septum  shows  in  many  cases  at  the 
point  of  convexity  a  heightened  proliferation  of  the  cells  of  the  peri- 
chondrium or  periosteum.    In  the  case  of  cartilage,  the  linear  nuclei 
01  the  germinal  layers  increase  in  thickness,  becoming  triangular  or 
stellate    Simultaneously  the  protoplasm  of  the  cell  is  observed  to 
retract  from  the  cell  wall  and  become  gathered  around  the  nucleus, 
with  the  result  of  creating  an  elongated  or  oval  deficiency  in  the  cell. 
Ine  acidophilic  fibrous  tissue  in  the  vicinity  becomes  at  the  same 
time  more  homogeneous  and  translucent,  and  assumes  a  distinct  tinge 
with  basic  dyes.    These  phenomena  occur  irregularly  at  the  margin 
ol  the  cartilage,  with  the  result  of  producing  prolongations  and  excres- 
cences of  the  intermediate  chondroid  (issue.    As  the  la! lev  becomes 
older  the  cells  resemble  more  and  more  those  of  true  hyaline  cartilage. 
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In  the  case  of  bone  analogous  alterations  are  found  to  occur,  the 
details  of  which  have  been  previously  described  in  the  account  of 
hyperplastic  periostitis  of  the  ethmoid.  At  the  line  of  fracture  the 
fragments  are  separated  by  fibrous  tissue  traversed  by  bloodvessels 
of  varying  size.  In  this  situation  the  proliferation  of  the  perichon- 
dreal  and  periosteal  layers  produces  a  diffuse  deposit  of  the  inter- 
mediate substance.  The  writer  has  observed  the  formation  of  a 
sesamoid  fragment  of  cartilage  at  the  apex  of  convexity  of  a  trau- 
matic deviation  of  the  septum  situated  in  the  fibrous  tissue  between 
the  mucous  membrane  and  the  line  of  apposition  of  the  fragments. 
The  mucous  membranes  covering  the  convexity  of  the  deviation  con- 
sists of  stratified  pavement  epithelium,  below  which  is  a  mucosa 
showing  more  or  less  tendency  to  papillary  hypertrophy,  except  at 
the  apex  of  the  convexity.  In  this  region  a  thinning  of  the  mucous 
membrane  frequently  occurs,  and  there  is  no  evidence  of  glands 

Hypertrophy  in  the  Nasopharynx  and  Pharynx.  Chronic  inflamma- 
tions of  these  two  regions  may  be  advantageously  considered  to- 
gether. We  may  make  a  secondary  division  into  chronic  inflamma- 
tions of  the  lymphoid  tissue  and  of  the  mucous  membranes.  Although 
these  two  structures  arc  usually  affected  simultaneously  or  in  asso- 
ciation, an  independent  involvement  of  each  may  occur. 

The  lymphoid  structures  comprise  the  pharyngeal  tonsil,  the  col- 
lections of  lymphoid  tissue  in  the  vicinity  of  the  Eustachian  tubes, 
the  faucial  tonsils,  and  the  lymphoid  tissue  on  the  posterior  pharyn- 
geal wall.  Chronic  inflammation  of  these  lymphoid  structures  pre- 
sents histologically  essentially  identical  pictures.  In  all  we  have  to 
do  with  a  unit  of  structure,  the  lymphoid  follicle,  covered  with  mucous 
membrane  of  varying  character,  which  in  places  where  the  follicles 
are  aggregated  in  large  numbers  sends  down  invaginations  between 
them.  The  phenomena  represent  a  heightening  merely  of  the  normal 
processes,  in  that  the  endothelial  cells  of  the  reticulum  are  seen  to 
proliferate  more  actively,  giving  rise  to  epithelioid  cells  with  phago- 
cytic properties.  The  follicles  exhibit  an  enlargement,  as  the  result 
both  of  an  increased  number  of  their  lymphoid  cells  and  the  endo- 
thelial cells  of  the  reticulum.  The  mucous  membrane  of  the  crypts 
appears  looser  and  with  larger  interspaces  than  normal.  Lymphoid 
and  plasma  cells  are  found  here  in  unusual  abundance  making  their 
way  into  the  crypts.  The  crypts  are  filled  with  amorphous  detritus, 
exfoliated  epithelial  cells,  leucocytes,  and  bacteria. 

In  comparing  the  pictures  presented  by  chronic  lymphoid  hyper- 
trophy with  those  seen  in  acute  inflammation,  it  is  to  be  noted  that 
in  the  former  condition  the  alterations  consist  pre-eminently  of  endo- 
thelial proliferation  with  but  relatively  slight  increase  in  the  number 
of  lymphoid  cells,  while  in  the  latter  instance  the  reverse  is  the  case, 
and  although  we  see  here  increased  endothelial  proliferation,  the 
enormously  increased  number  of  lymphoid  cells  in  the  follicles  and 
adjoining  lymph  sinuses  and  crypts  gives  the  characteristic  feature 
of  the  picture. 
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_  The  histological  changes  which  have  just  been  described  as  occur- 
ring in  the  faucial  tonsils  are  repeated  without  essential  points  of 
difference  in  the  pharyngeal  and  in  the  lingual  tonsil. 

The  chronic  inflammations  of  the  pharyngeal  mucous  membrane 
have  not  been  studied  histologically  with  the  same  degree  of  care  as 
analogous  changes  affecting  the  larynx,  and  our  histological  infor- 
mation is  so  meagre  that  it  seems  better  to  refer  the  reader  to  the 
account  of  chronic  diffuse  hypertrophic  laryngitis,  the  histological 
description  of  which  may  be  assumed  to  apply  to  the  processes  in 
the  pharynx. 


Fig.  360. 


Posterior  pharyngeal  wall  at  the  level  of  the  velum,  stained  with  Weigert's  resorcin  fuchsin  stain 
for  elastic  fibres.  On  the  right  lymphoid  tissue  is  seen,  consisting  of  numerous  follicles  separated  by 
connective-tissue  trabecule.  These  fibres  proceed  from  the  elastic  limiting  partition  of  elastic  fibres 
separating  the  muscles  of  the  part  from  the  overlying  tissue. 


Chronic  Inflammation  of  the  Pharyngeal  Recess  or  Bursa.     It  is 

probable  that  independent  inflammatory  disease  of  the  bursa  phar- 
yngea  is  extremely  rare.  The  so-called  Tornwaldt's  disease,  a  name 
which  was  applied  to  chronic  catarrhal  inflammation  of  the  structure 
in  question,  has  been  shown  not  to  occur,  at  least  the  use  of  this 
term  has  been  greatly  restricted.  Catarrhal  processes  of  the  naso- 
pharynx involve  either  the  whole  mucous  membrane  of  the  vault, 
or  certain  clefts  in  the  mucous  membrane,  by  preference  the  central 
cleft  of  the  adenoid,  which  is  also  the  deepest  as  a  rule.    The  fossrc 
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of  Rosenmueller  may  retain  secretion  to  a  marked  degree,  particu- 
larly when  they  are  divided  by  folds.  Cases  occur  of  atrophic  catarrh 
Localized  exclusively  in  the  vault  of  the  pharynx. 

Chronic  Laryngitis.  Under  the  influence  of  recurrent  attacks  of 
acute  catarrh,  the  mucous  membrane  of  the  larynx  is  prone  to  take 
on  hypertrophic  changes,  which  vary  markedly  according  to  the 
points  of  localization.  The  small-celled  infiltration  deposited  by  the 
acute  inflammation,  as  the  result  either  of  unhygienic  surroundings 
or  abnormal  conditions  of  the  patient,  does  not  attain  complete 
absorption,  but  becomes  associated  with  the  proliferation  of  con- 
nective tissue.  Each  attack  increases  the  formation  of  new  tissue. 
The  histological  manifestations  are  essentially  similar  in  all  the  forms, 
the  special  features  of  each  of  these  being  given  by  its  localization. 
Although  the  process  of  chronic  inflammatory  hypertrophy  may 
affect  the  larynx  diffusely,  it  is  apt  to  attain  its  greatest  development 
in  one  or  more  circumscribed  regions.  From  the  anatomical  stand- 
point we  may  therefore  distinguish: 

Chronic  diffuse  hypertrophic  laryngitis. 

Hypertrophy  of  the  tissue  lining  the  ventricles  (so-called  prolapse 
of  the  ventricles). 

Pachydermia  of  tin1  vocal  cords. 
Polyp  of  the  cords. 
Vocal  nodules. 
Subcordal  hypertrophy. 

Chronic  Diffuse  Hypertrophic  Laryngitis.  The  inflammatory  altera- 
tions are  situated  chiefly  in  the  connective  tissue  beneath  the  epi- 
thelium, reaching  their  highest  development  in  the  vicinity  of  the 
bloodvessels  and  the  efferent  duets  of  the  glands.  They  may  also 
give  rise  to  a  thickening  of  the  perichondrium  and  cartilage.  The 
epithelium  may  undergo  metaplasia  into  a  stratified  pavement  epi- 
thelium, which  in  advanced  cases  may  consist  of  from  fourteen  to 
twenty  epithelial  layers.  The  epithelium  is  everywhere  infiltrated 
with  leucocytes,  most  abundantly  in  those  places  where  the  under- 
lying tissue  exhibits  especial  infiltration. 

The  membrana  propria  may  become  thickened  and  distinctly 
fibrillary.  Below  the  stratified  cylindrical  epithelium  the  papilla?  of 
the  mucosa  exhibit  proliferation,  branching,  and  multiform  circum- 
scribed prominences.  The  connective  tissue  of  the  papilla?  is  soft, 
poor  in  fibres,  and  exhibits  a  marked  diffuse  infiltration  with 
leucocytes.  The  submucosa  shows  alterations  which  vary  in 
different  places  in  intensity.  It  appears  hard,  compact,  markedly 
fibrillary,  containing  only  a  few  spindle  cells.  The  round-celled  infil- 
tration appears  at  times  diffuse,  at  others  circumscribed  in  the  form 
of  nodules,  most  conspicuously  around  the  efferent  ducts  of  the  glands. 
Some  of  the  cells  exhibit  hyaline  degeneration.  The  bloodvessels  are 
in  general  large  and  thin  walled,  well  filled  with  blood,  except  where 
the  mucous  membrane  has  undergone  fibrous  changes.  The  mucous 
glands  may  exhibit  hyperplasia.  "  The  epithelial  cells  may  exhibit  a 
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high  degree  of  mucous  degeneration.  The  perichondrium  in  the 
regions  corresponding-  to  the  most  marked  alterations  of  the  mucous 
membrane  may  be  infiltrated  with  leucocytes  and  show  a  hypertrophy 
of  the  cartilage. 

Hypertrophy  of  the  Ventricular  Region.  This  condition  consists 
histologically  of  marked  hyperplasia  of  the  connective  tissue  of  the 
ventricle  of  the  larynx,  which  extends  also  to  the  upper  aspect  of 
the  vocal  cord,  and  is  frequently  associated  with  pachydermia  of  the 
vocal  cords.  The  histological  details  may  be  inferred  from  the  pre- 
ceding description  of  chronic  diffuse  hypertrophy. 

Pachydermia  of  the  Vocal  Cords.  Pachydermia  of  the  vocal  cords 
consists  histologically  of  an  inflammatory  hypertrophy  of  the  con- 
nective tissue  of  the  mucosa,  affecting  subsequently  the  epithelium. 
This  is  particularly  evident  in  those  places  where  the  process  is  able 
to  develop  undisturbed  by  external  influences.  Histologically  the 
epithelium  is  seen  to  be  thickened  and  horny  in  its  upper  layers,  which 
are  formed  by  flat  cells  with  indistinct  nucleus  or  without  a  nucleus. 
Among  them  there  occur  layers  of  cells  in  which  keratohyaline  may 
be  encountered.  The  lowest  layers  of  the  epithelium,  which  are 
situated  upon  the  connective  tissue,  are  composed  of  cylindrical  cells. 
Between  these  and  those  which  bear  keratohyaline  are  layers  of 
polygonal  cells  with  prickle  processes  and  deeply-staining  nuclei 
which  correspond  to  the  rete  Malpighii  of  the  external  skin.  These 
horny  alterations  occur  not  only  in  the  vocal  cords  and  those  portions 
of  the  larynx  which  normally  bear  pavement  epithelium,  but  also 
in  other  regions  covered  with  columnar  epithelium,  as  for  instance, 
in  the  ventricular  bands  or  ventricles.  These  latter  situations  may 
exhibit  a  transition  from  the  columnar  to  the  pavement  epithelium. 

On  the  free  surface  of  the  vocal  cords  there  occur  in  pachydermia, 
in  addition  to  the  normal  folds,  actual  papilla;,  which  may  penetrate 
higher  into  the  thickened  epithelium  than  the  level  of  the  normal 
folds.  These  are  particularly  well  developed  in  the  region  of  the 
vocal  processes.  While  the  connective  tissue  thus  sends  papilla?  into 
the  epithelium,  the  epithelium  in  turn  penetrates  the  connective 
tissue  with  interpapillary  prolongations  which  may  be  divided  into 
several  summits. 

The  subepithelial  layers  of  the  connective  tissue  exhibit  an  increase 
in  the  number  of  round  cells,  particularly  in  the  neighborhood  of  the 
glands.  The  cells  may  penetrate  the  cylindrical  epithelium  of  the 
latter  and  fill  the  lumen  of  the  efferent  ducts.  Keratohyaline  is  apt 
to  occur  together  with  the  formation  of  papilla?,  thus  giving  the  tissue 
an  epidermoid  character. 

The  origin  of  the  depressions  at  the  summit  of  the  pachydermal 
swellings  on  the  vocal  process  is  not  wholly  clear.  In  cases  which 
have  been  investigated  histologically  the  depression  in  the  centre  of 
the  swelling  is  seen  to  correspond  exactly  to  the  point  of  the  hyaline 
cartilaginous  process.  This  latter  is  surrounded  by  hypertrophied 
connective  tissue,  which  around  the  point  of  the  cartilage  is  prolonged 
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upward  into  papillae  covered  with  a  thick  layer  of  pavement  epi- 
thelium forming  the  margin  of  the  growth  in  question.  Virehow 
believes  that  the  depression  occurs  from  the  closer  approximation 
of  the  mucous  membrane  to  the  point  of  the  cartilage  in  the  centre 
of  the  growth,  rather  than  at  the  periphery.  Fraenkel  explains 
it  by  the  mutual  pressure  exerted  by  the  vocal  processes  during 
phonation. 

Ulcerative  processes  are  apt  to  occur  in  pachydermia,  most  cases 
being  of  long  duration.  They  begin  in  all  cases  from  the  surface, 
and  perhaps  occur  by  the  rubbing  of  the  apposed  portions  of  the 
mucous  membranes  on  each  other.  Perichondritis  may  be  observed 
in  association,  but  its  relation  to  the  ulcerative  process  is  not  clear. 


Fig.  361. 


Vocal  cord,  normal. 


It  is  possible  that  some  of  the  cases  reported  owe  the  origin  of  these 
processes  to  tubercular  or  syphilitic  or  typhoid  infections. 

Polyp  of  the  Cords.  By  this  term  is  denoted  a  circumscribed  hyper- 
trophy of  the  mucous  membrane  of  the  vocal  cord  associated  with 
oedema.  The  hypertrophy  affects  all  the  superficial  layers  of  the 
cord,  and  is  therefore  distinguished  from  fibroma,  which  is  a  totally 
different  structure  and  consists  of  connective  tissue  covered  with 
mucous  membrane.  In  the  polyp,  on  the  other  hand,  the  individual 
constituents  (namely,  connective  tissue,  elastic  tissue,  glands,  vessels, 
and  epithelium)  bear  the  same  relationship  to  each  other  as  in  the 
mucous  membrane  of  the  vocal  cord,  and  no  one  constituent  pre- 
dominates over  the  others. 

The  polyp  exhibits  a  loose  large-meshed  connective  tissue.  Some 
of  the  meshes  are  so  large  as  to  give  the  appearance  of  cysts,  but 
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arc  not  true  cysts,  since  their  walls  consist  of  connective-tissue  fibres 
without  endothelial  lining.  These  cyst-like  dilatations  may  occur  at 
the  base  of  the  growth,  and  also  immediately  under  the  epithelium. 
Next  to  the  connective  tissue  the  elastic  tissue  takes  up  a  large  por- 
tion of  the  laryngeal  polyp,  in  some  instances  being  even  more  abun- 
dant than  the  white  fibrous  tissue.  Glands  are  usually  present.  The 
epithelium  varies  in  thickness  from  two  to  many  layers,  even  at  times 
being  so  thick  as  to  deserve  the  name  of  pachydermia.  It  consists 
of  stratified  pavement  epithelium  which  may  at  times  be  horny  and 
may  contain  epithelial  pearls.  Epithelial  pockets  are  sometimes 
found  in  the  form  of  round  or  oval  cavities  under  the  epithelium. 
In  most  cases  the  basement  membrane  marks  the  line  between  the 
epithelium  and  the  connective-tissue  portion  of  the  tumor. 

The  degenerative  processes  in  the  tissue  of  the  laryngeal  polyps 
are  somewhat  complicated.  As  the  result  probably  of  stasis  of  the 
blood  and  lymph  there  arises  a  homogeneous  infiltration  with  pig- 
ment and  thrombosis,  leading  finally  to  the  formation  of  peculiar 
homogeneous,  opaque,  hyaline,  yellowish,  or  brown  masses  penetrated 
by  small  irregular  cavities. 

Vocal  Nodules.  Some  confusion  exists  with  regard  to  the  nature 
of  the  so-called  vocal  nodules.  Three  hypotheses  have  been  brought 
forward : 

1.  A  physical,  namely,  mechanical  friction  of  the  margins  of  the 
cords  at  points  determined  by  the  conditions  which  cause  swelling 
in  the  vocal  cords. 

2.  A  physiological,  the  vibrating  nodes  of  the  vocal  cords,  being 
points  of  the  most  violent  action,  are  predisposed  to  the  formation 
of  the  nodules. 

_  3.  An  anatomical,  the  vocal  nodules  stand  in  relation  to  a  gland 
situated  at  the  posterior  end  of  the  free  portion  immediately  under 
the  margin  of  the  cord. 

The  present  consideration  is  limited  to  those  cases  dependent  upon 
a  hypertrophy  of  the  epithelium.  The  swellings  exhibit  stratified 
pavement  epithelium  ranging  in  thickness  from  100  to  400  p,  due 
to  a  considerable  increase  in  the  layers  of  polyhedral  and  cylindrical 
cells.  At  the  level  of  the  polyhedral  layer  the  protoplasmic  sub- 
stance is  well  marked,  the  nuclei  are  large,  and  stain  well  with  carmine. 
The  cells  are  intimately  connected  with  each  other  by  a  protoplasmic 
substance  and  prickle  cells,  without  the  interposition  of  leucocytes. 
The  mucosa  is  composed  of  fusiform  cells  with  bipolar  prolongations, 
which  one  may  follow  over  an  extent  of  60  fi.  The  deeper  layers 
of  the  section  show  a  few  strands  of  elastic  fibre.  There  is  no  actual 
papillary  layer  present.  The  fibro-elastic  mucosa  is  thickened  and 
distinctly  less  vascular  than  normal.  In  some  cases  a  process  of 
degeneration  and  cyst  formation  occurs. 

Hypertrophic  Subglottic  Inflammation.  Chronic  inflammatory  hyper- 
trophy occurs  at  times  in  the  subglottic  regions  of  the  larynx  and 
in  the  trachea  in  the  absence  of  tuberculosis  and  rhinoscleroma,  prob- 
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ably  as  the  result  of  recurrent  acute  inflammations  which  do  not 
attain  complete  absorption.  The  anatomical  basis  of  the  affection 
is  similar  to  that  described  in  chronic  diffuse  hypertrophic  laryn- 
gitis, consisting  of  an  increase  in  the  mucous  and  submucous  con- 
nective tissue,  with  a  tendency  to  metaplasia  of  the  epithelium  into 
stratified  epithelium,  and  leading  in  severe  cases  to  stenosis  of  the 
larynx. 

Chronic  Inflammations  with  Tendency  to  Atrophy.    We  may 

recognize  two  essentially  distinct  forms  of  the  atrophic  process  in  the 
nose  and  throat,  first,  a  genuine  fetid  atropine  rhinitis,  nasopharyn- 
gitis, and  laryngitis;  second,  a  localized  dry  anterior  rhinitis. 


Atrophic  inflammation  of  tbe  middle  turbinate.  Below  the  stratified  pavement  epithelium  is  a 
comparatively  dense  network  of  connective-tissue  fibres,  showing  round-celled  infiltration  with 
scattered  bloodvessels.  Below  this  are  irregular  sinuses  in  a  compact  mass  of  connective  tissue. 


By  diffuse  atrophic  inflammation  is  denoted  a  chronic  inflammatory 
affection  characterized  clinically  by  a  more  or  less  general  progressive 
atrophy  of  the  mucous  membrane  and  underlying  structures,  the 
formation  of  a  tenacious,  at  times  fetid  secretion,  and  exhibiting  no 
tendency  to  spontaneous  recovery.  Our  histological  information  is 
derived  from  a  study  of  the  lesions  occurring  in  the  nose. 

In  diffuse  fetid  atrophic  rhinitis  we  find  histologically  a  metaplasia 
of  the  epithelium  associated  with  cornification,  degenerative  changes 
in  the  glands  and  in  the  wandering  cells,  together  with  bony  absorp- 
tion. 


Fig.  362. 
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Examining  these  alterations  more  in  detail,  we  find  in  the  first 
instance  the  normal  columnar  ciliated  epithelium  to  be  more  or  less 
universally  replaced  by  stratified  pavement  epithelium,  with  a  ten- 
dency to  horny  changes  in  the  upper  layers.    Below  the  mucous 
membrane  there  is  an  infiltration  of  round  cells,  particularly  in  the 
adenoid  zone,  extending  more  or  less  deeply  into  the  region  of 
the  glands,  particularly  in  the  intertubular  tissue.    In  the  vicinity 
of  this  infiltration  are  found  numerous  fibrillary  nucleated  connective- 
tissue  strands,  running  usually  parallel  to  the  surface,  and  varying 
in  number  according  to  the  duration  and  stage  of  the  affection.  Con- 
fusion exists  between  the  statements  of  different  observers  as  to  certain 
manifestations  in  the  mucous  membrane  and  infiltrating  cells. 
Fatty  degeneration  of  these  cells  has  been  observed  and  is  by  some 
regarded  as  the  essential  feature  of  the  process.    It  appears  now 
reasonably  certain  that  while  fat  drops  may  occur  in  the  glandular 
epithelium  and  sometimes  in  the  free  epithelial  cells  as  far  as  the 
orifice  of  the  efferent  duct  on  the  surface,  nevertheless  similar  altera- 
tions may  occur  in  all  nasal  affections  without  associated  fetor  or 
atrophy.    It  is  possible  that  another  process  of  degeneration  which 
occurs  here,  namely,  hyaline  metamorphosis  of  the  plasma  cells,  may 
have  led  to  erroneous  conclusions  by  earlier  observers.    These  hyaline 
degenerated  cells,  the  so-called  Russell's  fuchsinophiles,  are  found  not 
only  in  the  subepithelial  layer,  but  also  in  the  deeper  layers  of  the 
mucosa,  in  the  erectile  tissue,  and  in  the  medulla. 

The  erectile  tissue  shows  a  gradual  weakening  of  its  muscular 
apparatus,  and  in  advanced  stages  distinct  shrinking.  E.  Fraenkel 
has  described  an  endarteritis  obliterans,  but  his  findings  have  not 
been  confirmed. 

The  periosteum  in  the  affected  portions  shows  marked  proliferation, 
with  here  and  there  an  increase  in  thickness.  Large  polynuclear  cells 
are  found  in  varying  numbers,  the  so-called  osteoclasts,  lying  gen- 
erally directly  on  the  margin  of  the  bone  and  the  lacuna.  In  their 
vicinity  there  is  evidence  of  bony  absorption,  with  the  result  that 
the  bony  partitions  supporting  the  adjacent  medullary  spaces  gradu- 
ally disappear.  Small  pieces  of  bone  are  split  off  and  absorbed. 
There  thus  takes  place  gradually  a  loss  of  the  bony  framework  of 
the  turbinated  bones.  Howship's  lacunae  are  found  in  varying 
abundance.  At  times  no  osteoblastic  layer  is  found.  These  altera- 
tions are  possibly  instrumental  in  altering  the  nutrition  and  circula- 
tion in  the  bone.  By  some  observers  they  are  regarded  as  constituting 
an  independent  primary  process,  which  leads  through  alterations  in 
the  arteries  to  secondary  changes  in  the  overlying  structures. 

The  attempt ^  was  made  some  years  ago  to  explain  the  causal  inn  of 
atrophic  rhinitis  by  the  presence  of  a  specific  bacterium.  Several 
organisms  were  isolated  and  claimed  by  the  discoverers  as  the  specific 
agents.  It  is  sufficient  at  the  present  time  to  state  that  no  confir- 
mation of  these  claims  has  been  established.  Its  origin  from  chronic 
sinusitis  with  empyema  seems  probable  in  some  instances. 
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Rhinitis  Sicca  Anterior.  By  this  term  we  understand  an  affection 
of  the  mucous  membrane  of  the  cartilaginous  septum  presenting  a 
picture  of  dry  catarrh  leading  to  epithelial  metaplasia,  and  frequently 
to  bacterial  infection.  The  mucous  membrane  in  the  affected  region 
exhibits  one  or  more  layers  of  a  peculiar  substance  situated  above 
and  upon  the  superficial  cell  layer,  which  shows  in  its  tinctorial  reac- 
tion a  resemblance  to  keratohy aline.  In  and  below  the  mucous  mem- 
brane are  numerous  hyaline  degenerated  plasma  cells,  mastzellen, 
and  a  few  eosinophilic  cells.  A  large  amount  of  pigment,  probably 
ha-matogenous  (staining  reddish  brown  with  carbol  fuchsin),  is  dis- 
tributed in  the  mucous  membrane,  partly  in  and  partly  external  to 

the  cells.  , 

This  condition  is  the  most  important  etiological  factor  in  habitual 
nose-bleed  and  in  perforating  ulcer,  probably  also  for  perichondritis 
of  the  septum. 


2.  PROGRESSIVE  DISTURBANCES  OF  NUTRITION. 

Under  this  heading  are  comprised  alterations  characterized  by 
progressive  non-inflammatory  increase  in  tissue  volume.  We  distin- 
guish new-growths  with  malignant  tendency  and  new-growths  of  a 
benign  character,  the  first  growing  into  the  tissues  of  the  vicinity, 
forcing  them  to  one  side  and  actually  replacing  them,  while  the  latter 
remain  relatively  well  differentiated  in  their  growth  from  the  vicinity. 

Malignant  Tumors.  Of  these  we  may  distinguish  two  chief  types, 
according  as  they  rise  from  the  ectoderm  (or  entoderm),  or  from 
the  mesoderm,  the  former  being  represented  by  carcinoma,  the  second 
by  sarcoma. 

Carcinoma.  These  growths  arise  through  proliferation  of  the  super- 
ficial epithelium,  or  the  glandular  epithelium  which  grows  into  the 
neighboring  connective  tissue  and  produces  here  a  simultaneous  pro- 
liferation. For  these  reasons  carcinoma  has  two  constituents,  namely, 
cancer  cells  and  a  vascular  stroma.  The  cancer  cells  appear  morpho- 
logically as  large  cells  possessing  large  round  or  oval  vascular  nuclei 
with  large  refractile  nucleoli.  They  preserve  to  a  certain  extent  the 
arrangement  and  form  of  the  mother  cells.  The  stroma  varies  in 
consistence  and  thus  influences  the  density  of  the  tumor. 

Carcinomata  are  divided  into  epitheliomata  and  adenocarcinomata, 
the  first  arising  from  squamous,  cylindrical,  or  tubular  epithelium, 
and  the  second  arising  from  the  lining  epithelium  of  the  various 
glands.  In  the  case  of  the  epitheliomata,  but  little  confusion  can 
arise  as  to  the  question  of  their  malignancy.  In  adenocarcinoma, 
on  the  other  hand,  there  is  frequently  a  striking  resemblance  to  a 
genuine  adenoma.  We  find  all  degrees  of  transition,  from  localized 
hypertrophies,  in  which  all  the  constituents  of  the  mucous  membrane 
are  involved,  to  papillomata  and  adenomata,  and  finally  to  carcino- 
mata.   The  only  sharp  line  of  demarcation  between  the  benign  and 
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malignant  growths  in  this  list  is  in  the  tendency  of  the  latter  alone 
to  invade  the  tissues  of  a  different  blastodermic  origin. 

_  Both  epithelioma  and  adenosarcoma  occur  in  all  parts  of  the  upper 
air  passages.  In  the  nose  carcinoma  is  comparatively  rare  and 
usually  of  the  glandular  type.  In  the  pharynx  and  larynx  epitheli- 
oma is  more  frequent. 

Sarcoma.    These  tumors  consist  to  a  greater  or  less  extent  of  imma- 
ture forms  of  connective  tissue  produced  through  proliferation  of 
cells  of  mesodermal  nature.    The  cells  are  usually  numerous,  and 
exhibit  great  variation  in  number,  size,  and  shape.    The  ground  sub- 
stance may  range  from  one  but  slightly  developed  and  apparently 
amorphous,  to  one  that  is  more  abundant  and  compact  and  more  or 
less  fibrillary,  approaching  in  its  appearance  the  mature  connective 
tissues.  _  Many  sarcomata  exhibit  an  alteration  of  a  portion  of  their 
tissues  into  a  mature  connective  tissue,  such  as  bone  or  cartilage. 
The  development  of  bloodvessels  is  at  times  extremely  marked, 
as  in  angiosarcoma.    Retrograde  metamorphoses  occur  in  sarco- 
mata under  the  form  of  fatty  degeneration,  caseation,  liquefaction, 
and  ulceration.    Histologically,  the  following  varieties  are  distin- 
guished: First,  round-celled  sarcoma,  where  the  growth  is  made  up 
of  round  cells  with  a  small  amount  of  intermediate  substance.  The 
size  of  the  cells  varies,  giving  small  round-celled  sarcoma  and  large 
round-celled  sarcoma.    Second,  spindle-celled  sarcoma,  consisting  of 
elongated  cells,  large  or  small,  with  a  very  slight  development  of 
intermediate  substance.    Third,  endothelial  sarcoma,  arising  through 
proliferation  of  the  endothelial  cells,  particularly  of  the  lymph  vessels. 
Fourth,  angiosarcoma,  which  includes  the  forms  which  are  particu- 
larly well  supplied  with  bloodvessels.    Sarcomatous  tissue  surrounds 
the  vessel  walls,  which  may  exhibit  irregular  dilatations,  giving  a  hya- 
line degeneration  which  may  result  in  complete  closure  of  the  lumen 
Hyaline  cylinders  and  knob-like  protuberances  are  thus  produced, 
forming  the  so-called  cylindroma.    Melanotic  sarcoma  is  a  form  in 
which  a  portion  of  the  cells  contains  a  brownish  or  black  pigment. 
The  form  of  the  cells  is  immaterial.    These  growths  exhibit  marked 
malignancy. 

Sarcoma  may  exhibit  a  combination  with  the  mature  tissue  of  the 
mesoderm,  giving  osteosarcoma  and  chondrosarcoma. 

Sarcoma  may  occur  in  all  regions  of  the  upper  air  passages.  They 
are  found  with  particular  frequency  in  the  nose,  while  in  the  larynx 
they  are  of  extremely  rare  occurrence. 

Benign  Tumors.  Of  these  we  distinguish  genuine  tumors  and 
tumors  arising  from  stasis. 

True  tumors  may  arise  from  the  ectoderm,  producing  papilloma 
and  adenoma,  or  from  the  mesoderm,  giving  fibroma,  lipoma,  myxoma, 
chondroma,  osteoma,  and  angioma. 

Papilloma.  This  variety  of  tumor  is  characterized  by  the  presence 
of  numerous  fibrous  branches  covered  by  epithelium.  In  the  nose 
this  epithelium  becomes  atypical  and  approximates  the  squamous 
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type  in  those  situations  where  it  is  exposed  to  external  irritation  or 
rubbing  of  its  surfaces.  Everywhere  the  marked  feature  of  the  growtli 
is  the  proliferation  of  the  epithelium.  The  stroma  is  scanty  and 
abundantly  supplied  with  bloodvessels.  In  spite  of  its  similarity  to 
cancer,  on  account  of  its  tendency  to  active  atypical  proliferation, 
the  non-malignant  character  is  shown  by  the  fact  that  the  epithelial 
covering  of  the  tumor  is  sharply  limited  below  and  does  not  at  any 
place  penetrate  the  underlying  tissue.  The  growth  is  always  to  be 
distinguished  from  papillary  hypertrophy,  in  which  all  the  elements 
of  the  mucous  membrane  participate. 

Adenoma  By  this  term  is  denoted  a  tumor  which  imitates  the 
physiological  glandular  t  issue  in  a  certain  degree,  but  does  not  exhibit 
its  function.  Although  the  adenoma  resembles  the  normal  structure 
of  the  gland  it  differs  always  to  a  greater  or  less  extent,  part  ly  in  the 
size  and  partly  in  the  arrangement  of  the  epithelium.  Their  line 
of  demarcation  from  simple  glandular  hyperplasia  is  by  no  means 
sharp,  nor,  on  the  other  hand,  are  they  definitely  separable  from 
adenocarcinoma.  The  chief  points  of  distinction  in  the  latter  case 
consist  in  the  regular  arrangement  of  the  epithelium  and  the  sharp 
separation  of  the  adenoma  from  its  surroundings.  Pure  adenoma  in 
the  nose  is  rare.  It  is  more  frequent  in  the  palate,  where  it  is  often 
associated  with  a  dilatation  of  the  lymphatics.  It  is  rare  in  the 
larynx. 

Fibroma.  This  growth  consists  of  fibrillary  vascular  connective 
tissue  of  a  more  or  less  compact  structure.  In  the  septum  it  occurs 
at  the  junction  of  the  columnar  and  triangular  cartilage,  and  shows 
an  epithelial  covering  with  the  characteristics  of  the  external  skin, 
overlying  firm,  fibrous,  closely-ap pressed  bundles  which  contain 
numerous  spindle-celled  elements,  but  few  round  cells  and  blood- 
vessels. 

In  the  nasopharynx  we  see  all  gradations,  from  the  pure  fibromata, 
consisting  almost  entirely  of  dense  white  fibrous  tissue,  to  those  of 
a  looser  structure  with  more  numerous  cells  and  bloodvessels,  which 
approach  in  type  the  fibrosarcoma.  In  the  larynx  the  true  fibroma 
is  rare,  and  is  found  chiefly  on  the  vocal  cords. 

Lipoma.  These  have  been  observed  upon  the  mucous  membranes 
of  the  nose,  the  tonsils,  and  the  larynx.  They  consist  in  their  centre 
of  fat  tissue  surrounded  by  a  more  or  less  abundant  connective 
tissue  in  the  peripheral  portions,  and  are  covered  by  the  mucous 
membrane  of  the  part.  They  are  apt  to  be  associated  with  other 
growths,  particularly  fibromata  and  myxomata.  The  fat  tissue  in 
these  growths  is  distinguished  from  normal  fat  tissue  in  the  greater 
size  of  'ts  cells  and  lobules.  It  may  be  associated  with  greater  devel- 
opment of  fibrous  tissue,  producing  a  fibrolipoma. 

Myxoma.  True  myxoma  has  not  been  reported  from  the  nose.  It 
rarely  occurs  in  the  larynx,  consisting  of  a  homogeneous  ground  sub- 
stance with  delicate  fibrillar  containing  mucin  in  the  meshes,  together 
with  stellate  anastomosing  cells. 


PLATE  XXIII. 


Myxoma  of  Larynx, 
-globules,  mucin  and  branching  cells  are  shown. 

(Dr.  Jonathan  Wright's  specimen.) 
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Chondroma.  These  growths  consist  of  cartilage,  most  commonly 
hyaline  cartilage,  although  yellow  elastic,  and  fibrocartilage  may 
occur.  In  the  nose  they  are  extremely  rare.,  and  are  either  supposed 
in  some  cases  to  begin  as  pedunculated  outgrowths  which,  by  disap- 
pearance of  their  pedicle,  become  free,  or  in  other  cases  to  arise  from 
islands  of  cartilage  which  persist  from  foetal  life.  In  the  larynx  they 
may  occur  as  ecchondromata  of  the  same  form  as  the  parent  tissue, 
or  as  chondromata,  in  which  the  type  of  cartilage  is  different.  These 
growths  are  prone  to  retrograde  metamorphosis  in  the  form  of  mucous 
degeneration.  They  may  also  exhibit  calcification  or  actual  ossifi- 
cation. 

Osteoma.  These  growths  in  the  nose  are  supposed  to  arise  in  one 
of  the  accessory  sinuses,  and  are  composed  in  their  outer  layers  of 
compact  osseous  tissue,  although  the  interior  may  be  made  up  of 
spongy  tissue.^  They  are  apt  to  be  broken  off  from  their  point  of 
attachment  either  by  traumatism  or  by  atrophy  from  pressure, 
perhaps  resulting  from  the  occlusion  of  the  nutrient  bloodvessels. 

Angioma.    These  growths  are  found  chiefly  in  the  nose  and  larynx. 
W  e  distinguish  simple  and  cavernous  angiomata.    The  simple  angioma 
consists  of  numerous  capillaries  and  veins  which  exhibit  circumscribed 
dilatations  in  the  form  of  globular,  fusiform,  or  cylindrical  enlarge- 
ments.   These  are  closely  related  to  the  so-called  bleeding  polyp,  a 
form  of  tumor  which  is  characterized  by  an  excessive,  simultaneous, 
sudden  growth,  and  is  essentially  benign,  although  apt  to  recur.  The 
hypothesis  of  Siebenmann,  that  it  is  due  to  rhinitis  sicca  anterior, 
is  at  present  plausible,  but  not  demonstrated  with  certainty.  The 
epithelial  covering  consists  partially  of  stratified  cylindrical  epithelium, 
the  lower  layers  of  which  are  composed  of  large  polygonal  nucleated 
cells  from  which  the  upper  layers  are  sharply  separated,  being  flat- 
tened and  distinctly  horny.    The  pavement  epithelium  is  not  sym- 
metrically distributed  over  the  surface  of  the  new-growth,  but  sends 
downward  slender  papillary  prolongations.    The  main  portions  of  the 
growth  consist  of  a  loose  connective  tissue  formed  at  its  base  of 
delicate  fibrillar.    Toward  the  periphery  the  round  cells  are  more 
abundant    In  the  middle  infiltrated  portion  are  numerous  dilated 
blood  and  lymph  vessels,  giving  rise  almost  to  a  cavernous  appear- 
ance. 

_  Angioma  cavernosum  resembles  the  above  growth,  but  shows  par- 
ticularly a  new  formation  of  the  vessels,  which  undergo  secondary 
dilatation.  They  are  situated  exclusively  on  the  lower  turbinate  or 
septum,  and  consist  histologically  of  a  covering  of  stratified  ciliated 
epithelium  overlying  the  cavernous  blood  spaces,  separated  from  each 
other  by  trabecular  These  sinuses  are  round  or  oval,  and  lined  with 
smooth  endothelial  cells.  In  the  deeper  portions  they  become  larger 
and  more  irregular,  and  the  septa  exhibit  a  greater  thinning,  and 
anally  rupturing  of  their  walls,  leading  to  a  confluence  of  the  adjacent 
sinuses.  Both  venous  and  arterial  bloodvessels  show  a  thickening 
of  their  walls. 
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A  third  form  of  these  vascular  growths  is  the  fibroangioma,  which 
exhibits  a  smooth  surface  bearing  stratified  ciliated  epithelium  over- 
lying a  body  of  firm  fibrillary  connective-tissue  strands,  and  con- 
taining numerous  irregular  sinuses  resulting  from  dilatations  of  the 
veins  or  arteries,  which,  from  erosion  of  the  trabecule,  may  become 
confluent.  There  is  everywhere  a  round-celled  infiltration,  particu- 
larly in  the  vessels. 

Retention  Tumors.  Retention  Tumors  of  the  Epithelium ;  Cysts.  In 
the  nose,  cysts  of  varying  size  occur,  most  frequently  in  polypi  and 
in  the  antrum,  resulting  from  the  occlusion  of  the  efferent  glandular 
duct,  with  resulting  dilatation  of  the  gland.  Such  cysts  are  lined 
with  epithelium  and  contain  mucus.  In  the  septum  a  cystic  enlarge- 
ment is  occasionally  found  as  the  final  result  of  a  hsematoma,  which 
in  place  of  suppurating  becomes  encapsulated,  and  is  found  to  contain 
a  fluid  which  is  either  clear  and  transparent,  or  fine,  granular,  and 
viscid,  or  at  times  shows  the  reaction  for  colloid. 

In  the  nasopharynx  a  form  of  cyst  occurs  which  is  supposed  to 
arise  as  the  result  of  inflammatory  processes  affecting  the  pharyngeal 
tonsil,  leading  to  adhesion  of  the  surface  of  the  median  folds  and 
converting  the  median  furrow  into  a  canal  open  at  both  ends.  When 
the  mouth  of  this  canal  becomes  closed  a  retention  cyst  may  be 
formed  of  varying  dimensions.  It  is  possible  for  this  to  occur  in 
other  parts  of  the  pharynx  where  the  folds  of  the  pharyngeal  tonsil 
lie  in  close  apposition.  Lamphear  reports  a  case  in  which  the  mass 
on  microscopic  examination  was  found  to  possess  a  wall,  the  outer 
and  inner  surface  of  which  was  covered  with  stratified  pavement 
epithelium.  The  inner  surface  was  smooth,  except  at  its  attachment 
to  the  pharynx,  where  there  were  a  few  crypts.  The  mucous  mem- 
brane was  rich  in  lymph  corpuscles,  but  there  were  very  few  lymph 
follicles. 

In  the  tonsils  cystic  growths  may  arise  from  the  occlusion  of  a 
lacuna  following  inflammation  or  tonsillotomy.  The  walls  of  such 
cysts  are  formed  of  flattened  epithelium,  and  the  contents  consist  of 
fat  drops,  plates  of  cholesterin,  exfoliated  epithelium,  and  leucocytes. 

In  the  larynx  cysts  have  been  observed  in  the  various  ligaments 
as  the  result  of  glandular  occlusion.  In  polyps  of  the  vocal  cords 
there  may  occur  genuine  cysts,  or  pseudocysts  due  to  oedematous 
infiltration  in  a  circumscribed  area.  In  the  latter  instance  there  is 
no  lining  epithelium,  the  walls  of  the  cyst  being  formed  by  the  hyper- 
trophied  connective  tissue.  Cysts  of  embryonal  origin  also  occur 
in  the  larynx,  due  either  to  the  occlusion  and  dilatation  of  the  thyro- 
lingual  duct  or  to  a  persistent  branchial  cleft,  which  may  give  rise 
to  superficial  fistula?,  which  are  later  transformed  into  cysts  by  closure 
of  the  openings  at  the  extremities. 

Retention  Tumors  of  the  Mucosa.  Of  these  we  distinguish  dilata- 
tions of  the  bloodvessels  and  of  the  lymphatics. 

Retention  tumors  of  the  bloodvessels  from  stasis  occur  most  fre- 
quently at  the  base  of  the  tongue  as  lingual  varix.    We  have  no  exact 
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histological  knowledge  of  this  condition,  but  it  is  probably  analogous 
to  similar  lesions  upon  the  skin. 

Tumors  of  the  lymphatics  from  stasis,  or  lymphangiomas,  have 
been  reported  from  the  pharynx  and  larynx.  In  a  case  of  lymphan- 
gioma of  the  epiglottic  ligament  the  tumor  was  seen  to  consist  of  a 
wide-meshed,  loose,  vascular,  connective  tissue  containing  many  cavi- 
ties^ varying  in  size  up  to  1  mm.,  possessing  a  thin  lining  of  endo- 
thelium, and  filled  with  a  homogeneous  mass  containing  a  few  round 
cells.  In  many  places  in  the  connective  tissue  these  same  masses 
occur.  The  tumor-like  formation  is  in  general  sharply  differentiated 
from  the  surrounding  tissue. 


4.  REGRESSIVE  DISTURBANCES  OF  NUTRITION. 

These  alterations  in  the  upper  air  passages  consist  of  degenerative 
and  of  atrophic  changes.  The  most  important  in  this  special  field 
are  the  mucous  and  horny  degenerations  of  the  epithelium,  Hoen's 
muscular  degeneration,  and  hyaline  degeneration  of  plasma  cells.  Of 
the  atrophic  changes  the  most  conspicuous  are  those  occurring  in 
the  lymphoid  tissue  of  the  nasopharynx  and  the  pharynx. 

Mucous  Degeneration.  Mucous  degeneration  of  the  epithelium 
occurs  m  the  nose  both  in  the  superficial  epithelium  and  in  the  ducts 
of  the  glands.  It  is  most  commonly  found  in  association  with  hyper- 
trophic inflammations.  The  superficial  epithelium  may  become  to- 
tally or  partially  degenerated.  In  the  first  instance  all  the  cylindrical 
epithelium  is  transformed  cell  for  cell  into  an  epithelium  consisting 
of  goblet  cells  filled  with  mucus.  Partial  mucous  degeneration  may 
occur,  either  by  simple  increase  of  the  normal  goblet  cells,  occurring 
between  the  cylindrical  cells,  or  by  the  occurrence  of  such  mucous 
cells  m  the  recesses  of  the  epithelium,  or  in  the  midst  of  otherwise 
normal  cylindrical  epithelium.  The  epithelium  of  the  efferent  ducts 
of  the  glands  may  undergo  a  similar  change.  This  condition  may 
also  occur  in  ozaena,  and  also  in  apparently  normal  cases.  Since  it 
is  difficult  to  demonstrate  the  efferent  ducts  in  these  structures,  they 
may  easily  produce  the  impression  of  purely  epithelial  formations. 
(Plate  XXL,  Fig.  1.) 

Horny  Degeneration  or  Keratosis.  By  this  term  is  denoted  a  chronic 
degenerative  process  of  cornification  affecting  the  walls  of  the  lacuna? 
of  the  lymphoid  tissue  in  the  pharynx,  nasopharynx,  and  base  of 
the  tongue,  in  association  with  a  mycelial  organism.  (Plate  XXI  , 
Fig.  3.) 

The  structures  which  appear  clinically  as  white  excrescences  pro- 
truding from  the  orifices  of  the  crypts  are  seen  histologically  to 
consist  of  sacs  or  cylinders,  the  walls  of  which  are  relatively  very 
thick,  and  consisl  partially  of  stratified  layers  of  non-nucleated' horny 
epithelium,  and  partly  of  a  homogeneous  horny  substance,  such  as 
is  peculiar  to  the  human  hair.    The  central  lumen  of  the  excrescence 
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or  prickle  is  narrow  and  filled  with  detritus  and  bacteria.  In  Zenker 
specimens  stained  with  hsemalum  and  eosin  the  horny  epithelium 
stains  bright  red.  The  peculiar  homogeneous  horny  substance,  on 
the  other  hand,  appears  a  clear  light  blue,  here  and  there  with  a  fine 
light  yellow  pigmentation,  while  in  the  most  peripheral  layers  red 
elongated  structures  indicate  that  there  still  remain  portions  of  flat 
elongated  cells  or  cell  nuclei  in  that  part  of  the  prickle  which 
protrudes  from  the  crypt.  The  external  surface  appears  somewhat 
shredded,  and  is  here  and  there  invaded  with  bundles  of  leptothrix 
threads. 

The  epithelium  of  the  surface  appears  normal  both  in  regard  to 
its  total  thickness  and  the  appearance  of  its  cellular  elements.  On 
the  other  hand,  all  the  crypts  throughout  the  whole  length  of  their 
lumen  exhibit  an  enormous  thickening  of  their  epithelial  cells.  In 
the  epithelium  of  the  crypts  the  cells  of  all  the  layers,  particularly 
the  middle,  appear  elongated,  and  the  superficial  layers  somewhat 
flattened.  The  cells  which  are  in  contact  with  the  horny  plug  appear 
thicker,  are  stained  more  deeply,  and  show  a  peculiar  granulation 
of  their  protoplasm.  Small,  strongly  retractile  granules,  apparently 
identical  with  the  pigment  granules  of  the  homogeneous  blue-staining 
layer,  are  seen  arranged  chiefly  in  regular  rows. 

Keratohyaline  and  eleidin  are  apparently  absent. 

Keratosis  appears  frequently  in  a  mild  form,  in  otherwise  normal 
tonsils  here  and  there  in  the  crypts.  In  the  first  foetal  months 
horny  epithelial  cylinders  and  epithelial  pearls  are  found  in  the  ton- 
sillar crypts  and  also  in  the  pharyngeal  solitary  follicles  and  the 
lymphoid  tissue  of  the  nasopharynx;.  The  so-called  tonsillar  concre- 
tions are  to  be  regarded  childly  as  decomposed  products  of  the  cor- 
nilication  in  which  lime  salts  have  been  deposited. 

The  leptothrix  threads  which  occur  in  this  condition  are  morpho- 
logically identical  with  the  leptothrix  buccalis,  and  are  probably 
here  merely  saprophytic.  This  organism  occurs  with  particular  abun- 
dance wherever  epithelial  structures  experience  the  loss  of  vitality, 
being  abundant  at  times  in  cancerous  ulcerations,  leucomatous  fis- 
sures, and  hyperkeratosis  of  the  lingual  papillae. 

A  Form  of  Degeneration  of  Striated  Muscle  Occurring  in  the  Uvula 
(Hoen's  Degeneration).  Histological  examination  of  relaxed  uvulae 
shows  peculiar  degenerative  changes  in  the  striated  muscles  asso- 
ciated with  marked  nuclear  proliferation,  and  leading  to  a  nearly  or 
quite  total  disappearance  of  the  contractile  substance  of  the  affected 
muscular  fibre.  In  the  beginning  of  the  process  a  peculiar  bleb-like 
or  vesicle-like  homogeneous  deposit  takes  place  at  the  peripheries  of 
the  muscle  fibres,  appearing  as  a  narrow  bright  margin  or  line  of 
homogeneous  nature,  at  times  raising  the  sarcolemma  here  and  their 
into  small  blebs  or  blisters.  Transverse  striation  becomes  less  marked, 
and  longitudinal  striation  becomes  replaced  by  wavy  undulating  lines, 
corresponding  to  the  individual  fibrillar,  which  have  now  become 
twisted  upon  this,  presenting  an  appearance  not  unlike  the  strands 
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of  a  rope.  This  appearance  is  most  noticeable  at  the  free  ends  of 
the  fibres,  and  becomes  evident  only  after  the  marginal  change  begins 
to  manifest  itself.  The  final  stage  of  the  peculiar  degenerative  process 
is  reached  when  a  veritable  cylindrical  plug  or  mass  composed  of 
large  blebs  containing  small  and  large  misshaped  nuclei  intermingled 
with  pigmentary  detritus  is  formed.  Through  the  middle  of  this 
there  runs  longitudinally  a  mere  shadow,  denoting  the  former  site 
of  a  muscular  fibre. 

Proliferation  and  polymorphism  of  the  nuclei  are  prominent  phe- 
nomena in  this  peculiar  metamorphosis.  Alterations  are  also  appar- 
ent in  the  nuclei,  consisting  of  a  flattening  at  the  ends,  with  a  hollow 
at  the  central  portion  on  either  side,  giving  them  an  appearance 
resembling  empty  cotton  spools.  Other  nuclei  appear  elongated  with 
marginal  crenations  or  serrations.  The  majority  of  the  nuclei  show 
completely  surrounding  them  a  halo  of  a  clear  homogeneous  material 
which  does  not  stain.  With  the  gradual  disappearance  of  the  mus- 
cular fibre  this  material  augments  in  amount  and  becomes  arranged 
irregularly  in  the  centre  of  the  bleb  in  small  clumps. 

Evidences  of  the  regeneration  of  the  muscle  fibres  have  not  been 
observed. 

Hyaline  or  Colloid  Degeneration.  In  both  normal  and  pathologically 
altered  mucous  membranes,  particularly  in  hypertrophic  rhinitis,  there 
occur  at  times  homogeneous  globules,  most  numerous  in  those 'situa- 
tions which  exhibit  the  round-celled  infiltrations.  These  globules  are 
supposed  to  arise  from  plasma  cells  by  a  degenerative  process  which 
resembles  thyroid  colloid  in  its  staining  reaction.  (Plate  XXL,  Fig.  2.) 

In  specimens  stained  with  hasmatoxylin  and  acid  fuchsin  the 
nucleus  appears  dark  blue  and  atrophied.  The  degeneration  begins 
with  a  slight  swelling  of  the  cytoplasm,  which  becomes  dark  and 
broken.  These  fragments  increase  in  size,  become  rounded,  more 
refractile,  and  stain  more  deeply  with  acid  fuchsin.  The  cell,  now 
much  enlarged,  has  the  form  of  a  sphere,  and  many  of  the  fragments 
coalesce  to  form  larger  ones.  The  atrophied  nucleus  is  usually  still 
visible.  Finally  there  arise  completely  homogeneous  oval  structures, 
staining  dark  cherry  red  with  acid  fuchsin.  The  advanced  stages  of 
degeneration  are  more  commonly  found  than  the  early  stages.  In 
the  beginning  their  structure  is  probably  plastic,  so  that  through 
close  apposition  of  the  small  granules  and  their  coalescence  larger 
granules  are  formed.  It  has  been  assumed  that  the  presence  of 
hyaline  and  colloid  degeneration  in  the  hypertrophied  mucous  mem- 
brane is  not  accidental,  but  stands  in  intimate  relationship  with  the 
nature  of  these  hypertrophies.  It  shows  no  tendency  to  spontaneous 
retrogression. 

By  some  authors  these  corpuscles  have  been  regarded  as  blasto- 
mycetes,  but  this  view  does  not  seem  at  the  present  time  tenable. 

Atrophy  of  Lymphoid  Tissue.  With  advancing  age  the  pharyngeal 
and  faucial  tonsils  exhibit  normally  retrograde  changes.  Inasmuch 
as  the  phenomena  characterizing  these  processes  are  essentially  irlen- 
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tical  in  the  two  situations,  the  consideration  will  be  limited  here  to 
those  occurring  in  the  faucial  tonsils,  which  have  been  more  fully 
studied.  The  retrograde  metamorphosis  begins  in  the  regions  where 
the  connective  tissue  originally  predominated,  namely,  in  the  trab- 
ecular and  the  submucous  coimective  tissue.  It  may  progress  along 
the  trabecular  in  the  form  of  an  irregularly  sclerotic  process,  or  in  a 
more  homogeneous  and  symmetrical  manner,  extending  from  the 
base  of  the  organ  toward  the  mucous  membrane  of  its  free  periphery. 
In  the  sclerosed  areas  the  endothelial  cells  of  the  reticulum  exhibit 
less  evidence  of  proliferation  and  become  fewer  in  number.  Later 
those  forming  the  germ-centre  of  the  follicle  entirely  disappear,  and 
there  is  left  to  represent  the  follicle  merely  a  heap  of  lymphoid  cells, 
which  progressively  decrease  in  number  until  finally  the  former  site 
of  the  follicle  is  occupied  w  holly  by  connective  tissue  in  which  fat 
may  be  deposited.  The  follicles  most  remote  from  the  crypts  expe- 
rience the  greatest  amount  of  atrophy,  while  those  nearest  the  crypts, 
and  those  particularly  nearest  the  orifice  of  the  latter  preserve  cor- 
respondingly best  their  functional  activity. 


CHAPTEE  XVII. 


METHODS  OF  EXAMINATION;  INSTRUMENTS  AND 
APPARATUS  AND  THEIR  USE. 

By  J.  E.  NEWCOMB,  M.D. 

The  requisites  for  a  proper  examination  of  the  upper  air  passages 
are  a  suitable  source  of  light,  adequate  reflectors,  correct  atti- 
tude of  patient  and  examiner,  and  approved  instruments.  Students 
should  be  encouraged  to  follow  a  uniform  method  of  examination 
in  every  case,  so  that  no  point  shall  be  overlooked,  and  every  effort 
should  be  made  by  those  giving  instruction  in  these  branches  to 
inculcate  careful  habits  of  observation  and  to  develop  the  faculty 
of  definitely  recording  the  findings  in  each  case. 

Anterior  Rhinoscopy.  Source  of  Light.  The  ideal  source  of  light 
is  the  sun,  for  thereby  are  the  anatomical  structures  seen  in  their 
true  color,  a  matter  very  difficult  to  attain  by  artificial  light,  which 
has  its  own  color,  dependent  on  the  source.  As  sunlight  cannot 
be  relied  upon,  however,  artificial  illumination  is  employed.  The 
simplest  method  is  that  of  the  ordinary  candle  flame,  but  it  is  too 
feeble  and  flickering,  except  for  emergencies.  At  the  bedside  an 
excellent  view  may  be  obtained  if  the  candle  flame  is  backed  by  the 
bowl  of  a  polished  tablespoon  which  serves  as  an  improvised  reflector. 
Here  the  light  is  thrown  directly  upon  the  part  to  be  observed.  In 
cities  the  Welsbach-Argand  gas-burner  has  come  into  almost  universal 
use.  It  gives  a  clear  but  white  light.  Electricity  may  be  used,  and 
is  coming  into  more  general  employment.  If  used,  the  glass  bulb 
containing  the  incandescent  filament  must  be  frosted  or  ground,  other- 
wise there  will  appear  in  the  reflecting  mirror  an  image  of  the  filament, 
obscuring  the  clearness  of  vision.  No  matter  what  source  of  light 
is  employed,  all  apparatus  should  be  so  arranged  that  it  can  be  raised 
and  lowered  and  swung  from  side  to  side.  The  general  arrangement 
of  the  light  can  be  appreciated  by  reference  to  Fig.  363.  In  order  to 
concentrate  the  light  some  form  of  condenser  is  employed.  Where 
electricity  is  unavailable  perhaps  the  most  satisfactory  arrangement 
is  the  Welsbach-Argancl  gas-burner  placed  either  on  a  swinging  bracket 
or  attached  to  the  frame  of  a  student  lamp. 

Reflectors  are  either  worn  on  the  forehead  or  are  attached  directly 
to  the  illuminating  apparatus,  as  illustrated  in  Fig.  363.  The  major- 
ity of  physicians  wear  the  mirror  on  the  forehead. 

There  are  several  varieties  of  head-bands,  but  the  one  advised  is 
thai  known  as  the  Pomeroy  (Fig.  364),  which  has  an  arm  to  which 
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the  mirror  is  attached  by  a  universal  joint,  permitting  of  rapid  and 
easy  manipulation.  The  mirror  should  have  a  diameter  of  from  three 
to  lour  inches  and  a  focal  distance  of  about  fourteen  inches.  The 
head-hand  maybe  made  either  of  light  webbing  or  heavy  corded  ribbon, 
materials  which  are  preferable  to  elastic.  The  mirror  is  placed  over  the 


Fig.  363. 


Light  and  condenser. 


eye  corresponding  to  the  side  from  which  the  light  comes,  and  binocu- 
lar vision  is  easily  secured  by  looking  through  the  central  perforation. 
Bead-bands  with  a  frame-piece  resting  on  the  bridge  of  the  nose 
are  to  be  avoided.  So  also  are  spectacle-frames  to  which  the  mirror 
is  attarhrd.  In  warm  weather  the  use  of  the  spring  head-band  is 
more  comfortable.  This  may  be  used  to  carry  the  ordinary  mirror, 
or  may  have  attached  cords  terminating  in  an  electric  lamp.  Such 
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5°  apifV'at\T,  -!.ig-  366)  is  known  as  a  "Photophore,"  the  model 
devised  by  Phillips  being  in  most  frequent  use. 

  Fig.  364. 


The  Pomeroy  head-band  and  mirror. 


The  relative  attitudes  of  physician  and  patient  are  seen  by  reference 
*  ig.  367.    A  satisfactory  arrangement  so  far  as  seats  are  concerned 


Fig.  365. 


is  to  have  the  patient  sit  on  a  stool  which  can  be  raised  or  lowered, 
while  the  physician  sits  on  a  revolving  stool  of  fixed  height.  Behind 
the  patient  should  be  a  rest  for  the  head  and  .shoulders  which  can 
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be  raised  and  lowered  at  will.  The  object  is  not  only  to  fix  the  upper 
part  of  the  body,  but  also  to  prevent  the  patient  (in  case  he  should 
make  an  incautious  movement)  from  doing  himself  harm. 

Fig.  366. 


Phillips'  pholopli 


The  instruments  required  for  anterior  rhinoscopy  are  some  form 
of  nasal  speculum,  a  cotton-tipped  applicator,  and  a  flexible  probe, 

Fig.  367. 


Attitude  of  physician  and  patient. 


one  of  aluminum  being  preferred.  The  first  dilates  the  parts  to  be 
■examined,  the  second  can  be  used  for  the  removal  of  any  secretion, 
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while  the  third  enables  us  to  explore  the  deeper  recesses  of  the  nares 
and  by  contact  to  determine  the  density  of  the  tissues.  In  the  hands 
of  the  practised  observer  it  becomes  practically  a  prolongation  of 


Fig.  368. 


Bosworth's  nasal  speculum. 
Fig.  369. 


Hartman's  nasal  speculum. 


Fig.  370. 


Fig.  371. 


Duplay's  nasal  speculum. 
Fig.  372. 


Frankel's  speculum. 
Fig.  373. 


Myles'  nasal  speculum  Gleason's  nasal  speculum. 

his  finger.  Of  nasal  specula  there  are  many  varieties,  some  of  which 
are  here  shown.    (Figs.  368-373.) 
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The  so-called  self-retaining  specula  are  not  of  such  great  service 
as  their  name  would  seem  to  indicate,  for  the  force  of  the  spring 
against  the  nasal  alae  necessary  to  hold  the  latter  open  is  often  painful 
to  the  patient;  moreover  they  often  slip  out  during  an  operation,  much 
to  the  surgeon's  discomfiture.  Gleason  claims  to  have  overcome 
these  objections  by  the  instrument  which  bears  his  name.  (Fig.  373.) 
He  states  that  it  is  impossible  to  shake  the  instrument  out  of  the 
nose,  no  matter  how  violent  the  patient's  struggles.  It  may  be 
attached  to  a  head-band,  so  that  the  tip  of  the  nose  is  elevated, 
exposing  the  cavities  for  operation,  thus  leaving  both  the  surgeon's 
hands  free.  With  any  instrument  the  examiner  should  be  careful 
to  exclude  his  hand  from  the  line  of  vision. 

The  patient  having  been  seated  as  indicated,  the  light  should  be 
so  placed  as  to  come  from  a  point  a  little  behind  the  plane  of  the 
patient's  face  and  at  the  vertical  level  of  the  top  of  his  ear.  The 
head-mirror  is  then  adjusted  so  as  to  focus  the  light  upon  the  nose. 
The  organ  should  be  carefully  examined  as  to  its  contour  and  sym- 
metry and  the  existence  of  lesions  in  either  the  skin  or  subcutaneous 
tissue.    Certain  skin  erythemata  may  be  due  to  intranasal  conditions 
causing  pressure.    The  condition  of  the  alffi  should  be  noted,  whether 
they  are  freely  open  or  collapsed,  and  whether,  as  sometimes  happens, 
they  are  contracted  during  inspiration.    The  instruments  are  to  be 
kept  in  a  bowl  of  weak  carbolic  solution  on  a  table  at  the  side  of 
the  examiner,  and  after  each  usage  should  be  dipped  for  a  moment 
in  boiling  water.    Too  great  stress  cannot  be  laid  on  this  matter  of 
the  care  of  instruments.    The  6rs1  and  middle  fingers  of  the  left- 
hand  should  rest  on  the  bridge  of  the  nose,  while  its  tip  is  elevated 
by  the  thumb.    The  blades  of  the  speculum,  warmed  and  dried,  are 
now  inserted  in  the  nostril  as  far  as  the  nasal  hones,  but  not  beyond. 
( )bviously  only  the  cartilaginous  portion  is  dilatable.   The  ake  having 
been  gently  opened,  we  first  determine  the  position  and  state  of  the 
septum,  noting  any  deviations  as  a  whole,  any  local  thickening,  spurs, 
or  ridges,  etc.,  and  then  the  condition  of  the  mucosa,  whether  covered 
with  the  natural  moisture,  thick  tenacious  mucus,  crusts,  or  erosions. 
The  nature  of  doubtful  areas  will  be  determined  by  the  use  of  the 
cotton-carrier,  which  will  remove  secretions  unless  unusually  adherent. 
The  probe  will  determine  the  consistence  of  any  redundancy  of  tissue. 
The  condition  of  the  turbinated  bones  should  next  be  ascertained, 
whether  of  normal  size  and  shape,  whether  hypertrophied  or  atrophied, 
whether  in  contact  with  the  septum,  causing  intranasal  pressure, 
and  whether  the  fieshy  masses  sometimes  seen  are  polyps  or  merely 
polypoid  degenerations  of  the  mucosa,    The  probe  should  be  passed 
between  the  bone  and  the  septum  if  possible,  to  determine  the  patency 
between  these  structures.     It  will  also  determine  the  presence  and 
often  the  nature  of  foreign  bodies.    Variations  in  the  position  of  the 
patient's  head  will  enable  all  portions  of  the  oares  to  be  brought  into 
view.    Thus  it  should  be  depressed  in  order  to  bring  under  inspection 
the  nasal  floor  which,  it  will  be  remembered,  gradually  rises  trout 
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the  nasal  entrance,  passes  over  a  rounded  eminence,  and  then  slopes 
more  gradually  backward.  Correspondingly,  in  order  to  inspect  the 
nasal  roof,  the  head  should  be  tipped  somewhat  backward.  Under 
ordinary  circumstances  the  superior  turbinated  bone  is  not  seen  in 
the  anterior  view.  It  is  sometimes  visible  in  conditions  of  marked 
atrophy,  as  is  also  the  posterior  pharyngeal  wall.  If  the  patient  is 
made  to  pronounce  the  letter  "k"  in  rapid  succession  we  can  some- 
times determine  the  play  of  the  tendon  of  the  tensor  palati  muscle 
as  it  plays  around  the  hamular  process  of  the  internal  pterygoid 
plate  of  the  sphenoid  bone.  Another  method  sometimes  of  value  is 
to  open  both  nares,  illuminate  one  with  the  light,  and  then  look  into 
the  other.  If  the  tissues  are  inflamed  we  may  first  spray  with  a 
weak  cocaine  solution  or  with  one  of  adrenalin,  and  then  wait  a  few 
minutes  before  proceeding  with  the  examination.  The  shrinkage  of 
tissue  which  will  take  place  from  these  agents  will  often  clear  up 
•obscure  points  and  bring  into  view  lesions  previously  hidden. 

Posterior  Rhinoscopy.    This  requires  the  use  of  the  tongue 
depressor  in  the  manner  mentioned  below,  and  of  the  small  post- 
nasal mirror.    Sometimes  the  patient  will  have  sufficient  control 
•over  the  tongue  to  place  it  in  the  proper  position,  but  this  is 
xarely  the  case.    Mirrors  have  been  devised  whereby  the  angle  of 
attachment  of  glass  to  handle  can  be  varied  at  will,  but  this  is  not 
necessary.    The  glass  should  first  be  cleansed,  then  warmed  for  a 
few  seconds  over  the  gas  flame  or  some  source  of  heat  until  the 
slight  film  which  immediately  forms  over  its  surface  has  disappeared. 
If  no  source  of  heat  is  at  hand,  the  glass  may  be  rubbed  with  a  bit 
•of  soap  and  then  rubbed  off  with  the  finger.    Enough  of  soapy  film 
is  left  to  prevent  the  condensation  of  the  breath  on  the  glass.  Still 
again  it  has  been  suggested  by  Baurowicz  to  substitute  for  the  soap 
a  one-half  per  cent,  solution  of  cold  lysol.    The  mirror  is  dipped  in 
the  solution  and  then  shaken  dry.    Enough  of  the  lysol  film  will 
adhere  to  the  glass  to  prevent  condensation  of  the  breath,  but  the 
view  is  still  perfect.    Lysol  being  a  valuable  disinfectant,  may  replace 
the  carbolic  solution  in  the  bowl  on  the  examiner's  table.    Its  odor, 
however,  is  somewhat  disagreeable.    Finally,  the  temperature  of  the 
mirror  should  always  be  tested,  as  by  contact  with  the  skin  of  the 
back  of  the  hand. 

The  foregoing  manoeuvres  having  been  executed,  the  mirror  is  care- 
fully passed  between  the  uvula  and  right  faucial  pillar,  and  then 
turned  so  as  to  bring  its  face  upward.  It  is  a  good  plan,  for  beginners 
at  least,  to  poise  the  third  finger  of  the  right  hand  at  the  left  corner 
of  the  patient's  mouth;  the  position  of  the  mirror  can  then  be  varied 
a1  will  by  rotation  of  the  handle  between  the  thumb  and  linger  of 
the  hand,  so  as  to  bring  successively  into  view  the  various  portions 
of  the  nasopharynx.  While  as  large  a  mirror  should  be  used  for 
tins  purpose  as  space  will  permit,  no  one  view  includes  the  entire 
area  to  be  examined,  so  by  the  rotation  of  the  mirror  a  composite 
view  of  the  entire  region  can  be  built  up  in  the  examiner's  mind. 
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Attention  should  first  be  fixed  upon  the  posterior  edge  of  the  septum 
in  the  median  line.  No  matter  how  much  deviation  from  the  normal 
there  may  be  anteriorly,  it  is  very  rare  to  find  the  posterior  septum 
other  than  straight  in  its  median  line,  although  there  may  be  localized 
thickenings  on  either  side.  These  thickenings  are  generally  cedema- 
fcous  in  nature,  and  quickly  disappear  under  cocaine.  Next  to  be 
determined  is  the  condition  of  the  posterior  extremities  of  the  tur- 
binates. As  compared  in  color  with  the  anterior  they  are  apt  to  be 
of  a  more  grayish  hue,  more  vascular,  and  often  are  lobulated  in 
appearance.  The  patency  of  the  choanse  should  be  looked  into,  and 
as  well  the  condition  of  the  pharyngeal  tonsil,  whether  enlarged  or 
not,  and  whether  there  is  any  persistence  of  the  original  median  cleft. 
The  edges  of  the  latter  are  sometimes  adherent,  forming  a  mass 
known  as  the  "pharyngeal  bursa."  Complete  adherence  gives  the 
condition  known  as  cyst  of  the  bursa  or  Tornwaldt's  disease.  Lateral 
rotation  of  the  mirror  will  bring  into  view  on  each  side  the  fossa? 
of  Rosenmiiller  and  the  Eustachian  cushions. 

The  foregoing  manoeuvre  is  perhaps  the  most  difficult  of  all  in 
the  examination  of  the  upper  air  passages.  The  least  gagging  of  the 
patient  raises  the  soft  palate,  mid  so  shuts  off  the  view.  To  prevent 
this  we  may  order  a  bromide  gargle  and  may  give  the  remedy  inter- 
nally, an  ice-water  gargle,  or  may  apply  a  weak  cocaine  solution. 
In  some  obstinate  cases,  and  generally  in  young  children,  a  digital 
examination  is  necessary.  For  this  purpose  the  head  of  the  patient 
should  be  encircled  with  the  left  arm,  and  as  he  opens  his  mouth 
the  linger  thrusts  his  cheek  in  bet  ween  his  molar  teeth,  thus  preventing' 
him  from  biting.    The  index  finger  of  the  right  hand  is  then  passed 


rapidly  behind  the  soft  palate  and  the  various  structures  palpated 
in  the  order  mentioned  above.  In  case  this  is  not  satisfactory,  or 
if  a  wide  space  is  needed  for  instrumentation  for  any  reason,  cords 
may  be  passed  through  the  anterior  nares,  drawn  out  through  the 
mouth,  and  tied  over  the  upper  lip,  thus  drawing  the  soft  palate 
forward.  Various  palate  retractors  have  been  devised,  the  one  in 
common  use  being  known  as  White's.    (Fig.  374.) 

^\'hile  such  instruments  are  occasionally  of  service,  they  are  not 
well  borne  by  the  majority  of  patients.  When  well  borne  their  use 
is  generally  unnecessary. 

Transillumination  as  used  for  the  detection  of  sinus  disease  is 
described  in  another  chapter. 


Fia.  S74. 


White's  palate  retractor. 
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Pharyngoscopy.  The  positions  of  examiner  and  patient  are  as 
already  described.  The  lips  should  be  everted  and  search  made  for 
eruptions,  excoriations,  and  for  the  general  condition  of  the  teeth. 
Of  tongue  depressors  there  is  an  infinite  variety.  The  model  known 
as  Turck's  is  perhaps  the  most  useful.    Several  sizes,  all  metal,  should 


Fig.  375. 


TUrck's  tongue  depressor. 


be  at  hand.  For  children  the  model  devised  by  H.  D.  Chapin  has 
proven  of  much  use  to  the  writer.  It  can  be  used  in  the  youngest 
infant.  The  utmost  care  should  be  exercised  in  keeping  all  tongue 
depressors  surgically  clean,  and  they  should  be  sterilized  in  boiling 
water  each  time  they  are  used.  Corrugated  surfaces  should  be 
avoided  in  their  construction,  as  they 
are  harder  to  keep  clean  and  offer  no 
advantage.  The  patient  having  opened 
the  mouth,  the  depressor  is  placed  on 
the  tongue  and  gentle  pressure  made 
directly  downward.  Force  employed 
either  to  draw  the  tongue  forward  or 
to  push  it  backward  will  surely  excite 
gagging.  The  parts  having  been  thus 
exposed,  we  note  the  condition  of  the 
mucosa  lining  the  oral  cavity,  the  ton- 
sils, whether  enlarged  or  not,  the  con- 
dition of  the  lacunae,  whether  or  not 
the  faucial  pillars  are  adherent,  the 
condition  of  the  uvula,  soft  palate,  and 
pharyngeal  wall,  whether  normal  or 
inflamed  and  presenting  ulcerations,  etc.  As  in  the  nose,  the  use  of 
the  cotton-carrier  and  the  probe  will  elicit  valuable  information.  The 
latter  also  enables  us  to  determine  the  condition  of  innervation  of 
fche  soft  palate.  Particular  attention  should  be  paid  to  the  color  of 
the  pharyngeal  mucosa.  An  ansemic  appearance  is  suggestive  of 
tuberculosis;  patchy  symmetrical  redness  may  suggest  syphilis,  espe- 
cially if  accompanied  bv  pain  without  apparent  cause;  the  throats 
of  users  of  alcohol  in  excess  are  apt  to  be  raw,  congested,  and  intensely 
irritable,  while  tobacco  habitues  present  throats  with  a  dry,  glazed 


Pig.  376. 


Chapin's  tongue  depressor. 
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surface.  The  irritability  may  be  referred  partly  to  the  gastric  condi- 
tion which  always  accompanies  to  a  greater  or  less  extent  these  two 
conditions. 

The  examination  of  the  tongue  is  not  complete  without  the  use 
of  the  large  mirror  used  in  laryngoscopy  (see  below),  but  here  it 
need  not  he  passed  so  far  back.  A  most  careful  exploration  must 
be  made  of  that  portion  of  the  tongue  occupied  by  the  fourth  or 
lingual  tonsil,  namely,  the  area  between  the  circumvallate  papillae 
and  the  epiglottis.  Two  conditions  should  be  looked  for,  first,  a 
possible  enlargement  of  the  tonsil  itself,  which  may  present  either 
as  a  central  mass  or  as  bilateral  masses  separated  by  a  deep  furrow, 
or  still  again  as  smaller  masses  scattered  irregularly  over  the  area; 
second,  enlarged  veins  forming  the  so-called  lingual  varix  or 
hemorrhoids  of  the  tongue.  These  two  conditions  are  often  respon- 
sible for  much  pharyngeal  dysaesthesia  and  obstinate  cough.  So,  also, 
the  glosso-epiglottic  fosses  are  often  the  receptacles  of  foreign  bodies. 
In  examining  the  pharynx  for  the  latter,  palpation  should  never  be 
omitted,  for  The  finger  will  often  detect  the  sharp  points  of  fishbones, 
etc.,  not  visible  to  the  eye.  Various  models  of  small  electric  lamps 
have  been  devised  and  can  be  passed  directly  into  the  mouth,  thus 
giving  a  brilliant  illumination  of  the  entire  cavity. 


FlO.  377. 


Laryngoscopy  and  rhinoscopie  mirrors. 


Laryngoscopy.  This  requires  the  use  of  the  larger  sizes  of  mirrors. 
(Fig.  377.)  The  position  of  examiner  and  patient  remaining  as  before, 
the  latter  protrudes  the  tongue,  which  is  grasped  by  the  examiner 
with  a  towel,  Japanese  paper  napkin,  or  a  small  square  of  gauze. 
The  gauze  is  greatly  to  be  preferred  to  towels,  which  may  be  the 
carriers  of  infection,  whereas  the  gauze  can  be  thrown  away  after 
use  The  left  forefinger  of  the  examiner,  guarded  by  the  gauze,  is 
laid  along  the  level  of  the  patient's  lower  teeth  just  above  the  incisors, 
and  the  tip  of  the  tongue  is  held  by  the  thumb  without  traction 
for  the  object  is  not  to  draw  it  forward,  but  to  simply  prevent  it 
from  slipping  backward.  The  foregoing  preliminaries  accomplished, 
the  large  mirror,  held  as  shown  in  Fig.  378,  invariably  cleansed, 
warmed,  and  tested  on  the  skin  of  the  examiner  s  hand  is  intro- 
duced either  by  a  free-hand  movement  or  with  the  third  finger  ol 
the  right  hand  resting  on  the  left  corner  of  the  patients  mouth. 
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and  carried  backward  without  touching  the  parts  until  the  point 
of  junction  between  the  glass  and  handle  rests  at  the  base  of  the 
uvula  The  latter  is  then  lifted  gently  upward  and  backward  until 
it  is  almost  horizontal  and  the  parts  come  into  view,  as  seen  in 


Fig.  378. 


Method  of  holding  the  laryngeal  mirror. 


Fig.  379,  which,  however,  is  partly  schematic  and  represents  the 
Pi°S  1  ,S\  COrds  m  deep  insPiration.    The  various  parts  named 

should  be  carefully  inspected  for  the  possible  presence  of  foreign 
bodies,  ulcerations,  and  infiltrations,  and  the  patient  directed  to 
take  a  series  of  short  deep  inspirations,  so  as  to  make  the  rhyth- 
mical excursions  of  the  cords  as  pronounced  as  possible.  In  this 
way  their  mobility  is  the  more  easily  determined.    The  respiratory 

Fig.  379. 


cuIwoL    4  Ph„r  P  P T I?  -r  '  LingUal  SUrfaC6  °f  epiglottis-  2-  Its  surface.   3.  Its 

Phary,J^P>glottic  fold.   5.  Aryepiglottic  fold.   6.  Cushion  of  epiglottis.   7  Glosso- 
ep  g  ottic  ligament.  8.  Glosso-epiglottic  fossa.   9.  Sinus  pyriformis.   10.  Posterior  line  of  larynx 

o?ZfoLT°Pl^int  ™  T^F*""*        Arytenoid  cartilages  surmrnted  by  carS 
onrru    ir   ^         ^nierarytenoid  fold.   14.  Cartilages  of  Wrisberg.   15.  Ventricular  bands  or  false 
cords.  1G.  True  cords.   17.  Laryngeal  ventricle.  18.  Vocal  process.   19  Thyroid  cartilage  20 
^  (^T^"™"   21-CriCOidCartila^-  22.  Trache/rings.  i 1  Spaces ttwee^  tracheal 

sl  ate  of  the  larynx  having  been  thus  inspected,  the  patient  is  directed 

to  phonato  some  vowel,  as  "a"  or  "e"  in  high  pitch.  •  This  act 

depresses  the  base  of  the  tongue  and  raises  the  soft  palate.    At  the 

same  time  as  the  pitch  is  raised  the  whole  laryngeal  box  rises.  In 

55?  w0aZ^he  P°sltlon  of  the  cords  in  phonation  is  easily  made  out. 
(iMg.  380.)  J 
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In  the  case  of  nervous  patients  it  is  best  to  introduce  and  with- 
draw the  mirror  several  times  before  any  attempt  is  made  at  actual 
inspection;  so,  also,  some  patients  do  better  if  they  themselves  are 
allowed  to  hold  the  tongue  in  the  gauze  napkin.    By  these  devices 

their  confidence  is  gained  and  they  understand 
just  what  is  desired.  A  point  apt  to  confuse 
beginners  is  the  fact  that  in  the  mirror  the 
antero-posterior  position  of  the  parts  is  re- 
versed, so  that  the  arytenoid  cartilages,  for  in- 
stance, seem  to  be  toward  the  examiner.  This 
tad  must  especially  be  borne  in  mind  in  all 
instrumentation  within  the  larynx.  In  quiet 
respiration  the  movements  of  the  cords  are 
phonation  position  of  the     often  not  appreciable,  especially  to  a  beginner 

vocal  cords.  .  , 

in  laryngoscopy. 

Two  other  methods  of  illuminating  the  interior  of  the  larynx  are 
sometimes  used.  In  one.  a  small  electric  bulb  is  attached  to  the 
mirror  handle  in  such  a  way  as  to  project  slightly  in  front  of  the 
glass.  The  latter  is  used  as  before,  and  the  examination  can  be 
made  with  the  physician  and  patient  in  any  position  comfortable  for 
both;  in  the  other  the  larynx  is  t ransillmninated  by  a  powerful 
electric  light  placed  externally  over  the  cricoid  cartilage,  the  laryngeal 
mirror  being  introduced  as  before.  This  method,  however,  shows 
little  more  than  lights  and  shadows,  and  while  it  may  detect  the 
presence  of  infiltrations  and  new-growths,  it  has  never  come  into 
general  use.  All  the  information  it  gives  can  be  more  accurately 
determined  by  other  means.  Still  more  recently  the  X-ray  has 
been  used  in  a  similar  manner  to  locate  foreign  bodies.  For  clinical 
purposes  other  than  this  it  is  not  especially  serviceable. 

Some  years  ago  Kirstein,  of  Berlin,  revived  what  is  probably  the 
oldest  method  of  inspecting  the  larynx,  namely,  that  of  direct  vision. 
This  he  calls  autoscopy;  as  has  been  suggested,  orthoscopy  is, 
from  a  mechanical  point  of  view,  the  more  correct  term.  In  this 
method  an  endeavor  is  made  to  have  the  axis  of  the  mouth  continuous 
with  that  of  the  lower  pharynx  and  trachea,  This  is  effected  by 
having  the  patient  bend  the  upper  part  of  the  body  forward,  and 
at  the  same  time  throw  the  head  slightly  backward.  No  mirror  is 
used,  but  rather  a  specially-shaped  tongue  depressor,  to  which  may 
be  attached  an  electric  light.  The  examiner  looks  down  upon  the 
cords  themselves  and  not  upon  an  image  of  them.  Kirstein  claims 
that  this  method  is  applicable  in  about  one-half  of  all  patients,  a 
statement  which  is  not  borne  out  by  common  experience.  The  method 
is  without  anaesthesia  often  painful  and  requires  an  unusually  good 
control  of  the  parts  by  the  patients  themselves.  Foreign  bodies  have 
been  removed  with  the  autoscope  in  position  and,  we  believe,  some 
tumors,  but  the  instruments  require  a  special  shape,  and  the  method 
has  never  come  into  general  use. 

Still  another  method  of  practical  value  is  that  of  Kilhan.  Here 
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the  patient  stands  up  or  sits  with  the  head  bent  forward,  while  the 
examiner  kneels  before  him  and  holds  the  back  of  the  mirror  up 
against  the  uvula.  This  enables  us  to  get  a  view  not  so  much  of 
the  anterior  part  of  the  larynx,  as  by  the  usual  method,  but  to  see 
the  posterior  wall,  the  posterior  ends  of  the  cord,  and  occasionally 
slightly  underneath  their  surface. 

The  foregoing  manipulations  have  been  spoken  of  as  easy  of  per- 
formance. They  generally  are  after  a  little  practice,  but  occasionally 
a  patient  is  seen  in  whom  the  configuration  or  irritability  of  the  parts 
renders  it  impossible  to  see  anything  whatever  until  he  has  been 
subjected  to  a  course  of  training.  No  force  should  ever  be  used, 
instruments  should  be  warmed,  every  movement  on  the  part  of  the 
examiner  should  be  deliberate,  and 
everything  be  done  to  secure  the  pa- 
tient's confidence.  On  the  least  appear- 
ance of  retching  the  mirror  should  be 
withdrawn  and  not  reinserted  until  the 
patient  has  had  full  time  to  recover  him- 
self. Persistent  gentleness  will  finally 
overcome  all  obstacles  and  enable  one 
to  secure  an  intelligent  view  of  the  laryn- 
geal structures. 

Douches  and  Sprays.  In  nearly  all 
cases  of  nasal  disease  some  method  of 
cleansing  is  necessary,  and  as  this  con- 
stitutes the  major  part  of  home  treat- 
ment it  deserves  detailed  consideration. 
Medicinal  agents  are  applied  to  the  nasal  Nasal  spray  tubes, 

fossa?  by  means  of  sprays,  douches,  etc., 

or  topically  by  means  of  the  cotton  carrier,  powder  blowers,  or  in- 
halers. 

For  purposes  of  spraying  we  have  at  our  command  the  familiar 
spray  tubes  for  office  use,  which  may  be  supplied  with  air  from  a 
reservoir  filled  either  by  hand  power,  hydraulic  motor,  or  electricity. 
For  home  use  the  Bos  worth  atomizer  answers  every  need.  Many 
of  the  various  atomizers  on  the  market  are  objectionable  in  that 
they  throw  too  fine  a  spray.  The  ordinary  toilet  atomizer  is  entirely 
useless  for  the  treatment  of  catarrhal  states.  If  the  menstruum  for 
the  medicinal  agent  is  an  oil  or  vaseline,  a  special  form  of  atomizer 
is  required,  and  we  have  found  the  one  herewith  shown  (Fig.  384) 
to  answer  every  purpose.  In  case  vaseline  is  used  the  whole  bottle 
can  be  immersed  in  hot  water  for  a  minute  or  two  until  the  contents 
are  liquefied. 

Of  preparations  made  with  water  as  a  base  there  is  an  infinite 
variety.  At  the  outset  it  may  be  said  that  the  faithful  and  systematic 
use  of  any  one  of  a  very  large  number  that  might  be  mentioned  will 
-Ih.nl  better  results  than  the  desultory  employment  of  some  fanciful 
and  new  formula.    In  many  cases  a  sterilized  normal  salt  solution 
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answers  every  requirement.  The  addition  of  an  alkali  is  often  ad- 
visable, and  we  may  order  the  familiar  combination  of  equal  parts 
of  common  salt,  bicarbonate  and  borate  of  soda,  one  teaspoonful  to 

Fig.  382. 


Air  pump  and  reservoir. 
Pig.  383. 


Nasal  atomizer. 


a  pint  of  lukewarm  water.  The  object  is  to  prepare  a  solution  which 
shall  have  the  saline  strength  and  temperature  of  the  normal  blood 
plasma    There  is  thus  no  osmosis  through  the  nasal  mucosa  from 
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saline  solutions  of  different  densities,  and  no  harm  to  delicate  struc- 
tures from  a  sudden  change  in  temperature.  Ten  grains  of  the  salic- 
ylate of  soda  may  be  added,  to  each  teaspoonful  of  the  above  mixture 
When  distinct  antiseptics  are  needed  there  is  a  wide  variety  to  choose 
from  Listerme  and  the  familiar  Seiler  tablet  are  perhaps  the  most 
widely  known.  Borolyptol  has  given  the  writer  much  satisfaction  It 
may  be  used  in  the  strength  of  1  to  500.  Of  all  these  preparations  one 
or  two  teaspoonf  uls  can  be  used  in  a  glass  of  lukewarm  water  Manv 
more  might  be  mentioned,  but  while  the  writer  has  no  objection 
against  recommending  preparations  made  by  manufacturing  chemists 
who  confine  their  sales  to  physicians  and  druggists,  it  is  important 
to  bear  m  mind  the  limitations  of  this  class  of  remedies.  To  saV 
that  they  cure  catarrh,  as  is  alleged  by  some  of  their  promoters,  is 
not  true.  They  cleanse  the  nasal  passages;  if  alkaline,  they  will  have 
a  detergent  effect  and  so  slightly  reduce  redundant  tissue,  but  they 


Fig.  384. 


Vaseline  atomizer. 


are  not  strictly  curative,  for  other  procedures  are  often  necessary 
iney  have  an  antiseptic  action,  although  from  the  fact  that  the  nares 
are  constantly  flushed  with  bacteria-laden  air,  it  is  not  possible  to 
maintain  an  aseptic  condition.  With  the  foregoing  preparations  all 
the  problems  of  intranasal  medication,  so  far  as  concerns  aqueous 
solutions,  can  easily  be  met. 

Many  persons  who  suffer  with  hypertrophic  rhinitis  are  fairly  com- 
fortable so  long  as  they  make  the  nasal  toilet  once  or  twice  daily. 
Iney  become  accustomed  to  this  procedure  and  do  not  mind  it.  In 
many  such  cases  no  surgical  intervention  is  at  all  necessary.  The 
foregoing  statements  seem  to  be  a  fair  exposition  of  what  aqueous 
solutions  do  m  the  nose.  The  indefinite  claims  of  many  chemists 
that  such  solutions  will  cure  catarrh  by  stimulating  the  mucous 
membranes  is  absurd.  Most  noses,  at  least  in  northern  climates,  are 
overstimulated  already. 

In  recent  years  various  oily  menstrua  have  become  very  popular. 
Lney  may  often  be  used  with  great  advantage  after  the  nares  are 
'■I'-iinsofl  by  watery  solutions.  They  mechanically  coat  over  and 
protect  the  delicate  tissues,  and  may  also  be  the  carriers  of  various 
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Fig.  385. 


medicinal  agents.  Of  these  oils  alboline,  benzoinol,  and  eucalyptol 
may  be  named  as  types.  They  may  be  used  either  pure,  or  contain 
in  solution  or  mixture  such  remedies  as  menthol,  pine-needle  oil, 
resorcin,  camphor,  etc.  Every  physician  has  his  favorite  combina- 
tion; but  here  again  it  is  to  be  noted  that  the  faithful  and  systematic 
use  of  any  one  properly  indicated  will  give  more  satisfactory  results 
than  the  desultory  employment  of  the  latest  pharmaceutical  fad. 
Of  course,  the  general  truth  is  applicable  here  as  elsewhere,  that  a 
remedy  may  after  a  time  lose  its  effect  and  may  properly  be  replaced 

by  another,  even  of  the  same  class,  but 
the  general  caution  given  is  justified. 

It  should  be  added  that  there  is  a 
limit  to  the  advantages  of  oily  prepa- 
rations, for  if  continued  too  long  they 
are  apt  to  cause  a  dryness  of  the  nasal 
mucosa.  Each  case  must  be  consid- 
ered by  itself  and  watched  to  prevent 
the  occurrence  of  this  result. 

Several  other  methods  of  cleansing 
the  nasal  fossa  are  yet  to  be  men- 
tioned. A  very  useful  device  is  that 
shown  in  Fig.  oS5,  in  which  a  soft  rub- 
ber catheter  with  a  number  of  perfora- 
tions along  its  sides  is  attached  to  the 
common  rubber  hand-bulb.  It  is  filled 
by  suction,  and  the  mode  of  use  is  at 
once  appreciated  by  reference  to  the 
figure. 

Again,  the  nares  may  be  cleansed  by  the  nasal  douche  operated 
on  the  principle  of  the  ordinary  fountain  syringe.    This  method  has 


Intranasal  catheter-syringe. 


Fig.  386. 


Nasal  douche  cup. 

the  disadvantage  of  being  liable  to  injure  the  Eustachian  tube  and 
of  causing  possible  middle-ear  trouble.  Many  patients,  however,  can 
use  it  with  safety.  During  its  employment  the  mouth  should  be 
held  open,  the  soft  palate  raised,  and'  all  attempts  at  swallowing, 
speaking,  etc.,  carefully  avoided.  No  patient  should  bo  allowed  to 
inaugurate  tin-  process  himself  without  a  previous  demonstration 
by  the  physician  either  on  himself  or  on  the  patient.    Many  physi- 
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cians  condemn  the  method  entirely  for  the  reason  above  stated.  An 
efficient  substitute  is  the  nasal  douche  cup.  Many  of  those  sold  in 
the  market  are  entirely  too  small.  The  cup  should  have  a  capacity 
of  at  least  50  c.c.  The  same  precautions  should  be  observed  as  with 
the  douche.  The  bulk  of  fluid  used  in  flushing  the  nose  in  this  manner 
seems  to  be  more  efficient  than  the  fine  sprays. 


Fig.  387. 


Hard-rubber  postnasal  syringe. 


For  cleansing  the  nares  from  behind  we  may  use  either  an  atomizer 
with  a  long  curved  tip,  which  the  patient  learns  to  pass  behind  the 
soft  palate,  or  the  hard-rubber  postnasal  syringe.  (Fig.  387.)  The 
latter  is  a  most  useful  instrument  for  office  use.  It  should  be  care- 
fully introduced  between  the  uvula  and  the  faucial  pillar,  care  being 
taken  not  to  injure  the  soft  palate  if  the  patient  makes  an  incautious 


Fig.  388. 


Phillips'  cotton  holder. 


movement.  It  so  divides  the  stream  of  fluid  by  means  of  the  per- 
forations in  its  tip  that  the  delicate  Eustachian  cushions  are  not 
injured,  and  yet  the  volume  of  fluid  is  amply  sufficient  to  thoroughly 
cleanse  the  entire  postnasal  space.  After  using  any  nasal  cleansing 
fluid  the  patient  should  blow  the  nose  gently,  always  having  one 
naris  freely  open. 

The  application  of  pigment.?  is  generally  made  with  a  cotton-carrier. 
A  piece  of  copper  wire  roughened  at  the  end  and  inserted  in  a  mirror- 
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handle  answers  every  purpose.  Cotton  should  be  kept  in  a  receptacle 
such  as  is  shown  herewith.  (Fig.  388.)  The  nose  is  first  cleansed  and 
then  dried.  The  medicinal  agent  can  be  applied  to  any  special  portion 
of  tissue  as  desired.  The  preparations  most  commonly  used  are 
stimulating  agents  for  atrophic  conditions— e.  g.,  ichthyol  for  atrophic 
rhinitis,  varied  in  strength  according  to  the  degree  of  atrophy,  be- 
ginning with  10  per  cent,  ichthyol  in  glycerin  or  alteratives  in  hyper- 
trophic conditions.  A  valuable  combination  for  the  latter  purpose 
consists  of  iodine  gr.  v,  potass,  iodid.  gr.  x,  in  half  an  ounce  of 
glycerin.  This  is  used  in  increasing  strengths  as  the  case  progresses 
toward  recovery.  Another  combination  is  made  of  cocaine  gr.  xl, 
balsam  of  Peru  Sss,  oil  of  peppermint  and  alcohol  aa  5vj. 

If  the  means  used  for  cleansing  the  nares  prove  inefficient  for  the 
removal  of  thick  crusts,  we  may  employ  various  kinds  of  forceps. 
Knight's  dressing  forceps  are  sufficient  for  this  purpose.    (Fig.  389.) 


Fig.  389. 


Knight's  nasal  dressing  forceps. 


Fig.  390. 


Nasal  insufflator. 


For  the  application  of  powders  the  insufflator  shown  (Fig.  390) 
will  suffice.  It  is  simple  in  construction,  easy  to  keep  clean,  and 
answers  just  as  well  as  the  more  elaborate  powder  blowers. 
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Finally,  we  may  affect  the  nasal  mucosa  by  having  the  patient 
inhale  various  remedies,  but  for  this  purpose  no  special  apparatus  is 
required.  The  medicinal  agent  may  be  dropped  on  cotton  placed 
m  an  ordinary  smelling  salts  bottle.  This  latter  is  as  good  as  the 
more  elaborate  inhalers. 

Cocaine  and  Suprarenal  Extract.    The  remedy  generally  em- 
ployed for  local  anaesthesia  in  the  nose  is  cocaine  muriate    It  is. 
recommended  that  the  remedy  be  kept  in  the  physician's  office  in 
powders  of  definite  strength,  so  that  one  dissolved  in  a  drachm  of  sterile 
water  will  make  a  10  per  cent,  solution  which  can  be  diluted  as  desired. 
For  the  ordinary  intranasal  operations  10  or  even  20  per  cent  may 
be  used.    There  is  doubt  as  to  the  necessity  of  such  strengths  Some 
tune  may  be  gained  by  their  use,  as  naturally  the  stronger  the  solu- 
tion the  more  of  the  drug  absorbed  in  a  given  time;  but  for  such 
procedures  as  the  use  of  the  cautery,  saw,  cutting  forceps,  snare, 
etc    a  5  per  cent,  solution  is  strong  enough,  especially  if  there  be 
added  thereto  2  per  cent,  of  sodium  sulphate.    The  latter  remedy 
favors  absorption.    It  is  a  good  plan  to  spray  the  nostril  first  with 
a ,  2  per  cent,  solution,  and  then  apply  the  5  per  cent,  on  cotton,  which 
should  remain  m  contact  with  the  field  of  operation  for  at  least  ten 
minutes.    If  the  spray  be  used  care  should  be  taken  that  the  amount 
of  chug  used  does  not  exceed  a  safe  internal  dose,  and  for  that  reason 
the  atomizer  or  spray  tube  should  be  graduated.    The  cotton  pledget- 
should  be  squeezed  sufficiently  to  prevent  dripping,  and  after  its  appli- 
cation the  patient  should  incline  the  head  slightly  forward  so  that 
there  can  be  no  possible  trickling  of  the  overflow  into  the  nasopharynx 
If  this  occurs  pharyngeal  reflexes  are  set  up  and  it  is  difficult  to 
control  the  patient.    Idiosyncrasy  to  cocaine  is  one  of  the  things 
that  cannot  be  foreseen,  and  the  physician  should  always  handle 
this  powerful  remedy  with  circumspection. 

Where  constitutional  symptoms  occur  we  most  commonly  note  a 
feeling  of  constriction  about  the  throat  and  possibly  the  chest,  with 
pale  lace,  dilated  pupils,  and  rapid  pulse.  If  these  symptoms  super- 
vene, all  further  attempts  at  operation  must  for  the  time  be  discon- 
tinued. The  patient's  clothing  should  be  loosened  about  the  neck 
and  chest,  he  should  lie  with  head  low,  and  a  simple  stimulant  given 
e.  g.,  aromatic  spirits  of  ammonia.  In  severe  cases  strong  coffee, 
caffeine,  or  spirits  may  be  needed.  The  utmost  caution  should  be 
exercised  m  placing  solutions  of  the  remedy  in  the  patient's  own  hands. 
It  it  is  ever  necessary  it  is  advisable  to  keep  him  in  ignorance  of 
the  nature  of  what  is  ordered.  The  freedom  with  which  cocaine  is 
sold  by  druggists,  the  familiarity  of  the  laity  with  it,  and  the  numerous 
cases  of  the  cocaine  habit  which  in  recent  years  have  been  reported 
as  following  its  use  m  the  nose,  all  render  these  cautions  more  than 
perfunctory.  We  know  of  no  fatal  cases  from  the  effect  of  a  single 
intranasal  application,  but  there  have  been  several  narrow  escapes. 

In  view  of  attendant  risks,  an  effort  has  been  made  to  find  a  sub- 
stitute for  cocaine  possessing  equal  amesthel  ic  power,  but  devoid  of 
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danger.  Various  modifications  of  cocaine  itself  have  been  suggested, 
notably  phenate  of  cocaine,  which  is  highly  commended  by  various 
clinicians.  It  needs  to  be  given  in  slightly  stronger  strength  than 
does  the  cocaine  itself.  Tropococaine,  an  alkaloid  obtained  from 
Java  cocaine,  is  another  substitute,  but  has  never  come  into  general 
use.  Eucaine  ("A"  and  "B")  has  been  quite  extensively  employed 
in  a  6  per  cent,  solution  in  the  same  general  way  as  cocaine.  Holo- 
caine  is  another  remedy  of  this  class.  The  three  latter  are  undoubt- 
edly less  generally  efficient  than  cocaine,  but  according  to  universal 
experience  are  freer  from  toxic  effects. 

Quite  another  class  of  remedies  for  the  purpose  of  anaesthesia  is 
represented  by  guaiacol.    Its  effects,  however,  are  more  or  less  uncer- 
tain.   It  may  be  dissolved  in  alcohol  or  preferably  in  olive  oil,  as 
the  latter  menstruum  is  less  irritating.    Guaiacol  does  not  mix  readily 
with  olive  oil,  even  the  purest.    The  latter  must  first  be  cleared  of 
its  albuminoids,  resinoids,  and  coloring  matters  by  zinc  sulphate, 
and  of  its  fatty  acids  by  absolute  alcohol.    The  following  mode  of 
preparation  has  been  found  by  experience  to  be  a  suitable  one:  To 
a  given  weight  of  oil  LO  per  cent,  of  dried  zinc  sulphate  (by  weight) 
is  added  and  the  mixture  heated  over  a  water-bath  for  one  hour. 
It  is  then  filtered,  and  then  L2.5  per  cent,  (by  weight)  of  absolute 
alcohol  is  added.    The  mixture  is  frequently  shaken  for  a  few  days 
and  then  decanted.    The  result  is  a  clear  limpid  fluid  with  which 
guaiacol,  say  5  per  cent.,  mixes  readily.    The  anaesthetic  action  of 
guaiacol  is  much  slower  than  that  of  cocaine,  as  we  must  wait  some 
fifteen  minutes  for  absorption  to  occur.    It  has  no  advantage  oyer 
cocaine,  but  is  often  a  reliable  substitute  if  for  any  reason  the  cocaine 
is  inadmissible. 

It  may  be  noted  here  that  the  effect  of  cocaine  is  greatly  prolonged 
by  the  subsequent  application  of  a  4  per  cent,  watery  solution  of 
.antipyrine.  The  latter  is  also  an  excellent  haemostatic,  but  has  no 
direct  anaesthetic  effect. 

A.  A.  Gray  has  recently  suggested  the  following  modification  m 
the  use  of  cocaine.  He  employs  two  solutions.  Solution  A  consists 
of  cocaine  hydrochlorate,  20  per  cent,  in  rectified  spirit;  solution  B 
of  from  15  to  20  per  cent,  of  eucaine  "B"  in  aniline  oil.  Some  of 
the  eucaine  does  not  entirely  dissolve  in  this  strength,  and  the  bottle 
should  be  well  shaken  whenever  used.  Ten  minims  from  each  solu- 
tion are  mixed,  the  fluid  speedily  becoming  clear.  Gray  admits 
that  this  combination  is  somewhat  burning  in  the  nose  and  throat , 
but  claims  that  this  disadvantage  is  more  than  compensated  for  by 
the  deeper  anaesthesia  obtained,  and  especially  by  the  absence  of 
.symptoms  of  cocaine  intoxication.  He  advises  its  application  on  a 
strip  of  gauze  rather  than  on  cotton.  The  quantity  mentioned  is 
quite  sufficient  for  the  painless  removal  of  septal  spurs,  cauterization, 
etc.,  and  even  for  the  painless  excision  of  tonsils.  In  applying  the 
remedy  the  .'fleet  appears  to  be  greatly  enhanced  if  it  is  gently  rubbed 

for  a  few  seconds  over  the  field  of  operation.    One  disadvantage  noted 
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In  one  or  two  instances  has  been  the  effect  of  the  aniline  oil,  which 
is  a  powerful  compound  and  has  caused  a  peculiar  blueness'of  the 
hps,  supposedly  due  to  the  conversion  of  oxyhemoglobin  of  the  blood 
into  methemoglobin. 

Suprarenal  Extract.  Quite  as  valuable  in  its  own  field  as  cocaine 
for  anaesthesia  is  the  suprarenal  extract,  which  has  such  marked 
hemostatic  properties.  It  acts  on  the  unstriped  muscular  fibre  of 
the  vessel  walls,  whereas  cocaine  produces  its  constringing  effects 
through  the  medium  of  the  vasomotor  nerves.  At  first  the  dried 
saccharated  gland  was  employed  in  powder.  A  certain  quantity, 
.say  twenty  grains,  may  be  added  to  a  drachm  of  sterile  water  and  the 
resulting  mixture  employed  on  cotton  pledgets.  A  more  satisfactory 
method  is  to  allow  the  mixture  to  stand  for  twenty-four  hours,  with 
frequent  shaking,  and  then  to  filter.  The  result  is  a  fluid  of  a'port- 
wme  color  with  an  odor  like  that  of  pepsin.  All  the  foregoing  trouble 
has  now  been  obviated  by  the  isolation  of  the  active  principle  known 
as  adrenalin,  which  in  watery  solution  makes  a  colorless  liquid  and 
is  sold  in  the  strength  of  1  to  1000.  This  may  be  diluted  for  clinical 
use  to  even  1  to  5000.  It  possesses  all  the  hemostatic  properties 
of  the  crude  extract,  and  is  much  more  agreeable  to  handle.  More- 
over, it  can  be  sterilized  at  each  use  without  impairment  of  its  hemo- 
static properties.  If  then  we  prepare  our  operative  field  by  cleansing 
drying,  cocaine  application  for  ten  minutes,  and  adrenalin  applica- 
tion for  five  minutes  more,  we  have  an  anesthetic,  bloodless  area,  or 
ideal  conditions  under  which  to  operate  quickly,  safely,  and  agreeably 
Cocaine  and  adrenalin  can  also  be  combined  in  the  same  solution. 

In  the  use  of  this  class  of  remedial  agents  it  must  never  be  for- 
gotten that  reaction  always  follows  the  immediate  effect  and  that' 
there  is  always  subsequent  relaxation  of  the  vessels,  with  possible 
hemorrhage.  Consequently  the  post-operative  tamponment  should 
never  be  neglected.  Following  the  general  law  that  action  and  reac- 
tion are  equal,  though  opposite,  it  might  be  supposed  that  vascular 
relaxation  after  adrenalin  would  be  dangerously  severe..  On  this 
point  clinical  opinions  are  at  variance.  Personally,  we  have  never 
had  reason  to  temper  our  first  enthusiasm  over  the  immense  value 
ol  this  agent  in  rhinological  practice. 

Adrenalin  taken  internally  raises  the  blood  pressure  to  a  notable 
degree.  It  would  seem  the  remedy  par  excellence  for  conditions  of 
mtumescent  rhinitis,  such  as  occurs  in  hay  fever  and  other  allied  clinical 
states.  That  it  has  a  most  admirable  effect  here  cannot  be  doubted. 
It  acts  promptly,  does  not  seem  to  lose  its  power  by  frequent  repe- 
tition, and  causes  no  systemic  disturbance.  The  claim  is  made  thai 
its  internal  administration  is  beneficial  in  hay  fever.  On  the  conl  rary, 
it  is  asserted  by  some  eminent  physiologists  that  it  is  decomposed 
in  stomach  absorption,  and  that  it  cannot  possibly  exert  through  this 
roundabout  channel  any  local  effect,  on  the  nasal  mucosa.  On  such 
i!  Point  as  this  we  need  further  testimony.  Occasionally  its  reaction 
is  so  severe  as  to  cause  an  actual  oedema  of  the  mucosa. 
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Epistaxis.  Excluding  the  cases  due  to  accidental  or  surgical 
trauma,  the  most  frequent  source  of  nasal  hemorrhage  is  the  septum. 
Its  anterior  mucosa  is  relatively  thin,  and  bearing,  as  it  does,  the  impact 
of  the  various  irritants  from  the  inspired  air,  it  easily  becomes  eroded. 
The  liability  of  this  accident  is  increased  if  a  spur  exists  at  this  point. 
A  crust  is  formed  by  the  mixture  of  dust  and  mucus,  and  this  is 
carelessly  removed  by  the  patient,  who  takes  off  some  of  the  epithelial 
covering  of  the  mucosa,  generally  by  the  common  habit  of  "picking 
the  nose."  The  moist  surface  thus,  left  attracts  other  dust,  new 
crusts  form  and  are  removed,  and  finally  we  have  a  true  erosion. 
Hemorrhage  at  this  site  is  favored  also  by  the  distribution  of  the 
septal  artery,  which  is  a  branch  of  the  upper  coronary  from  the  facial. 
The  erosion  grows  deeper  and  deeper,  and  may  finally  perforate  the 
septum.  After  this  happens  the  edges  of  the  opening  generally  heal 
and  the  liability  to  bleeding  disappears.  Blood  effused  in  one  nostril 
may  run  backward  around  the  posterior  edge  of  the  septum  and 
escape  anteriorly  from  the  other  side. 

Most  nose-bleeds  cease  of  their  own  accord.  The  familiar  cold 
effusion  to  the  back  of  the  neck  acts  through  the  medium  of  the 
vasomotor  nerves,  and  checks  some  of  i he  milder  cases.  In  those 
coming  under  the  attention  of  the  physician  the  first  thing  to  do  is 
obviously  to  locate  the  bleeding  point.  The  nose  should  thereforebe 
cleansed'  with  cotton  pledgets  or  by  syringing  with  a  warm  alkaline 
or  common  salt  solution.  Hot  water  alone  is  sometimes  efficacious. 
If  the  bleeding  area  is  small,  pressure  with  a  bit  of  gauze  maybe 
sufficient.  1 1  is  well  to  coat  i  he  gauze  with  a  bit  of  soft-rubber  tissue, 
so  that  its  removal  will  not  start  up  the  bleeding  afresh.  The  appli- 
cation of  the  solid  silver  stick  often  stops  the  hemorrhage  instantly, 
although  it  is  well  to  protect  the  area  subsequently  with  a  bit  of  cotton. 
Instead  of  the  silver  we  may  use  chromic  acid  or  the  galvanocautery 
heated  to  a  dull  cherry  red.  If  the  bleeding  comes  from  a  point 
which  we  cannot  definitely  locate,  such  local  measures  are  inappli- 
cable, ami  we  may  use  a  syringeful  of  pure  hydrogen  peroxide.  This 
generally  causes  immediate  cessation  of  the  flow,  and  gives  us  time 
in  which  to  arrange  more  permanent  measures.  Cocaine  and  adrenalin 
solutions  are  not  of  much  service  in  checking  bleeding  which  has 
been  going  on  for  some  time,  for  the  flow  prevents  proper  absorption 
of  these  remedies.  Occasionally,  however,  adrenalin  will  under  these 
conditions  act  surprisingly  well. 

AY  hen  it  becomes  necessary  to  pack  the  naris  a  long  strip  of  gauze 
not  over  half  an  inch  in  width  may  be  used  either  dry  or  dipped  in 
some  astringent  solution.  We  have  found  a  15  per  cent,  solution 
of  the  aceto-tartrate  of  alum  very  valuable  for  this  purpose.  It  is 
antiseptic  as  well  as  astringent.  By  means  of  nasal  dressing  forceps 
the  end  of  the  strip  is  laid  along  the  floor  of  the  nose,  which  is  then 
packed  in  successive  loops  from  below  upward,  care  being  taken 
that  the  'oops  are  carried  back  beyond  the  bleeding  point  .  In  re- 
moving the  gauze  it  is  well  to  moisten  it  by  allowing  it  to  soak  up 
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Fig.  391. 


some  warm  alkaline  solution;  if  it  is  removed  when  filled  with  dried 
clotted  blood  the  bleeding  may  recommence.  The  employment  of  a 
rubber  tissue  mentioned  above  is  especially  serviceable  here.  A  blind 
pushing  of  the  gauze  into  the  nostril  is  to  be  condemned,  as  is  also 
the  use  of  iron  solutions,  which  leave  a  thick  magma,  obscuring  later 
inspection.  The  antero-posterior  packing  is  much  the  preferable  plan. 

It  may  happen  that  the  bleeding  point  is  so  far  back  that  plugging 
of  the  posterior  nares  is  called  for.    The  instrument  generally  sug- 
gested for  this  purpose  is  known  as  Bellocq's  canula.    A  small  soft 
rubber  catheter  is  just  as  serviceable  and  far  more  likely  to  be  at 
hand.    Tipped  with  a  little  vaseline,  it  is  passed  through  the  naris 
until  it  appears  in  the  pharynx,  whence  by  means  of  forceps  it  is 
drawn  out  through  the  mouth.    To  its  end  is  attached  a  cord  which 
is  passed  in  the  manner  above  described.    To  the  end  of  the  cord 
hanging  out  of  the  mouth  is  fastened  a  tampon  of  gauze,  and  then 
by  traction  on  the  cord  from  the  nares  the  tampon  is  drawn  into 
the  mouth,  being  guided  by  the  finger 
up  behind  the  soft  palate  into  the  naso- 
pharynx and  posterior  naris.  The 
manipulation  is  seen  by  reference  to 
Fig.  391.     The  tampon  should  be  so 
attached  to  the  cord  that  one  end  of 
the  latter  still  hangs  from  the  mouth 
after  the  former  is  in  position.  This 
end  is  fastened  to  the  nasal  end,  and  the 
loop  may  be  led  over  the  ear.  Such 
tampons  should  not  be  left  in  position 
more  than  twenty-four  hours,  owing  to 
the  possible  danger  of  decomposition  of 
the  blood  and  consequent  septic  inva- 
sion of  the  Eustachian  tubes.  Before 
their  removal  is  attempted  it  is  well  to 
instil  a  little  warm  oil  into  the  nostril 
(the  patient  being  recumbent),  as  it 
softens  the  gauze.    The  loop  is  then  cut 
and  the  tampon  removed  by  traction  on 
the  mouth  end  of  the  cord,  the  finger  being  held  against  the  latter,  so 
as  to  make  the  direction  of  traction  backward  and  downward. 

Various  rubber  receptacles,  such  as  condoms,  etc.,  have  been 
recommended  for  anterior  insertion,  to  be  filled  with  water,  which 
will  exert  elastic  pressure,  or  with  cotton.  In  place  of  anterior  tam- 
pons we  may  use  the  Bernay  compressed  sponge,  as  advocated  by 
Simpson.  These  sponges  are  made  of  cotton  material,  sterilized,  and 
are  highly  absorbable,  exerting  by  their  expansion  firm  compression. 
Chappell  suggests  the  advisability  of  attaching  by  means  of  collodion 
a  piece  of  gutta  percha  on  the  side  of  the  sponge  corresponding  to 
the  bleeding  point,  so  as  to  offer  a  smooth  rather  than  a  roughened 
surface.    This  facilitates  removal  without  bleeding. 


PluggiDg  the  posterior  nares. 
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In  cases  of  epistaxis  which  are  an  expression  of  some  visceral  lesionr 
as  cirrhosis  of  the  liver,  etc.,  we  may  in  connection  with  local  meas- 
ures order  a  large  blister  placed  over  the  hepatic  region.  This  is  of 
service  in  alcoholic  patients.  So  also  we  should  always  examine  the 
condition  of  the  heart,  and  order  whatever  may  be  appropriate  for 
the  individual  case.  In  severe  cases  benefit  has  been  derived  by 
temporary  ligation  of  a  limb,  so  as  to  shut  off  for  the  time  being  a 
portion  of  the  blood  from  the  general  circulation,  and  so  reduce  blood 
pressure. 

Removal  of  Foreign  Bodies.  These  are  found  more  frequently 
in  children  t  han  in  adults,  and  should  always  be  suspected  whenever 
a  child  has  a  unilateral  nasal  discharge.  The  bodies  are  generally 
smooth  (peas,  shoe  buttons,  heads,  etc.)  and  cause  no  pain.  They 
may  become  incrusted  with  lime  salts,  and  so  form  true  rhinoliths.  .  In 
attempting  removal  the  uaris  should  first  be  well  illuminated  and 
the  location  of  the  body  determined.  Gentle  syringing  will  remove 
accumulated  secretion,  and  the  nasal  probe  may  be  of  use  if  the  body 
is  not  visible  to  the  eye.  Unless  it  is  firmly  impacted  an  ordinary 
dressing  forceps  will  easily  remove  it.  If  it  presents  a  smooth  surface 
on  which  the  forceps  will  not  hold,  a  bent  flat  wire  may  be  passed  oyer 
it,and  it- can  then  be  scooped  out.  [f  it  is  impacted  the  use  of  cocaine 
and  adrenalin  solutions  is  to  be  commended,  as  by  their  action  on 
the  surrounding  tissues  the  latter  contract  and  thus  loosen  the 
foreign  body.  If  the  latter  is  very  far  back  the  finger  may  be 
passed  into  the  nasopharynx,  and  there  held  until  the  forceps  is  intro- 
duced anteriorly.  Such  a  manoeuvre  prevents  the  pushing  of  the 
body  into  the  nasopharynx,  and  will  steady  it  until  it  is  grasped 
by  the  forceps. 

Ordinarily  the  foregoing  manoeuvres  can  be  performed  without 
general  anaesthesia,  but  if  the  patient  is  unruly,  and  the  exact  location 
of  the  body  cannot  be  determined,  it  is  advisable  to  give  a  few  whiffs 
of  chloroform.  The  extraction  of  rhinoliths  requires  the  employ- 
ment of  some  kind  of  crushing  forceps,  and  the  mass  is  then  removed 
piecemeal.  In  all  instances  no  after-treatment  is  necessary  beyond 
simple  cleansing  for  a  day  or  two.  With  loose  bodies  in  the  nares 
of  very  young  children  a  blast  of  air  through  the  patent  nostril  from 
a  Politzer  bag  may  expel  the  offending  mass. 

Acid  Caustics.  While  all  the  caustic  acids  have  at  times  been 
used  in  the  nose,  we  now  generally  confine  ourselves  to  chromic, 
monochloracetic  and  trichloracetic  acids.  All  should  be  preceded  by 
local  amrsthesia,  and  are  preferably  emploj^ed  fused  on  one  side  of 
the  end  of  a  flattened  probe.  Care  should  be  taken  that  their  action 
is  accurately  confined  to  the  spot  desired,  and  the  rest  of  the  nose 
may  be  protected  by  pledgets  of  cotton  or  by  the  use  of  special  specula. 
Hosworth  has  clearly  set  forth  the  fact  that  the  object  of  this  class 
of  remedies  is  "not  to  destroy  tissue,  but  to  constrict  the  blood- 
vessels, diminish  nutrition,  and  thus  counteract  hypertrophy."  In 
the  latter  state  it  is  the  deeper  layers  of  the  mucosa  that  are  affected. 
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Consequently  any  merely  superficial  caustic  destroys  only  the  epi- 
thelial layer,  while  not  at  all  reaching  the  true  seat  of  the  trouble 

In  general,  caustics  are  used  in  the  nose  for  one  of  two  purposes: 
either  to  destroy  the  vitality  of  the  stump  or  pedicle  of  a  new-growth 
or  inflammatory  excrescence,  or  to  reduce  hypertrophied  tissues. 
Therefore  the  preferable  plan  is  to  lessen  as  much  as  possible  the 
blood  supply  by  cocaine  alone  or  in  combination  with  adrenalin,  and 
then  to  bind  down  the  tissue  thus  constringed.  For  this  purpose 
chromic  acid  is  an  ideal  agent.  It  acts  by  oxidation  on  the  tissues, 
and  is  self-limited  in  its  effects  in  that  it  becomes  in  the  very  process- 
of  oxidation  of  organic  tissue  converted  into  oxide  of  chromium, 
which  is  insoluble  and  inert.  It  can  be  easily  handled,  but  must  be 
kept  from  the  air,  for  it  readily  deliquesces.  It  may  be  drawn  in  lines, 
along  the  turbinal  borders,  or  may  be  used  in  the  ingenious  manner 
suggested  by  M.  A.  Goldstein,  who  inserts  a  fine  trocar  and  canula 
into  the  turbinated  tissue  parallel  to  the  surface,  then  withdraws 
the  trocar  and  inserts  a  probe  on  which  is  the  chromic  acicl,  and 
which  projects  slightly  beyond  the  end  of  the  canula.  The  whole- 
apparatus  is  then  withdrawn,  making  a  continuous  submucous  cau- 
terization. 

The  monochloracetic  and  trichloracetic  acids  are  used  for  the  same- 
purposes  as  the  chromic,  the  monochloracetic  acicl  being  slightly  the 
stronger.  They  may  be  used  on  probes  or  cotton-carriers.  A  special 
advantage  of  these  two  agents  is  that  after  application  they  absorb- 
moisture  from  the  air.  They  therefore  act  as  a  moist  protective 
dressing  on  the  area,  leaving,  after  their  slough  is  detached,  a  smooth 
surface.  Nitric  acid  is  now  rarely  used  in  the  nose,  and  the  same 
may  be  said  of  glacial  acetic  acid,  though  the  latter  makes  an  excel- 
lent application  to  the  stump  of  warty  growths. 

Intranasal  Adhesions.  These  may  arise  from  processes  of  disease,, 
but  more  commonly  follow  ill-advised  or  carelessly  performed  opera- 
tions within  the  nasal  chambers,  whereby  the  opposing  surfaces  be- 
come bared  and  are  not  kept  separated  until  healing  occurs  on  both 
sides.  The  adhesion  may  be  small  or  large,  soft  or  dense.  It  can 
be  easily  severed,  but  will  quickly  reform.  An  endeavor  should  be- 
made  to  not  merely  cut  through  the  adhesion  band,  but  to  actually 
remove  a  definite  width  of  it.  For  this  purpose  some  form  of  scis- 
sors with  double  cutting  edges  may  be  used.  After  section  and 
checking  of  bleeding  a  thin  spatula  of  gutta  percha  may  be  slid 
between  the  raw  surfaces,  or  greased  tampons  may  be  applied  or 
dry  tampons  surrounded  by  soft  rubber  tissue.  The  dressing  should 
be  changed  daily  and  every  'care  be  taken  to  keep  the  surfaces  apart 
until  they  have  become  coated  with  epithelium.  It  has  been  recom- 
mended to  practise  systematic  friction  of  the  adhesions  by  means 
of  a  cotton-carrier,  the  claim  being  made  that  it  is  thereby  possible 
to  thin  out  the  adhesion-band  and  gradually  cause  it  to  disappear 
without  causing  any  breach  of  surface.  Others  have  suggested  the 
advisability  of  passing  a  wire  loop  around  the  band  and  gradually 
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tightening  it  from  day  to  clay,  so  as  to  slowly  cut  through  the  adhe- 
sion. Still  others  have  employed  silk  threads  in  the  same  manner 
as  for  separating  adhesions  of  fingers  which  have  become  webbed 
from  a  burn.  The  obvious  lesson  is  to  prevent  as  far  as  possible  the 
occurrence  of  the  condition.  This  can  be  done  by  the  use  of  some 
sort  of  shield  speculum,  so  that  when  the  acid,  cautery  tip,  or  cutting 
instrument  is  applied  to  the  tissues  the  opposing  areas  shall  be  pro- 
tected from  injury. 

Electrolysis.  Electrolysis  in  the  nose  is  practically  confined  to 
the  removal  of  septal  spurs  and  deviations,  rarely  of  certain  tumors. 
In  the  former  class  of  cases  it  is  of  value  only  where  the  septal  excres- 
cence is  cartilaginous.  We  do  not  feel  disposed  to  admit  the  truth 
of  the  claim  that  true  bone  is  destroyed  by  electrolysis,  although  this 
result  follows  under  certain  conditions — electro-cauterization.  The 
principles  of  application  of  electrolysis  are  the  same  with  organic  as 
with  inorganic  substances,  namely,  the  evolution  of  oxygen  from  the 
positive  and  of  hydrogen  from  the  negative  pole.  The  mere  fact  of 
organization  of  (issue  does  not  interfere  with  electro-chemical  decom- 
position. 

True  cartilage  is  destitute  of  nerves,  and  therefore  of  sensibility. 
It  is  equally  devoid  of  bloodvessels,  except  for  certain  loops  which 
here  and  there  run  in  from  the  perichondrium.  It  is  nourished  by 
imbibition  from  the  nutritive  supply  of  the  neighboring  parts.  In 
the  nose  it  is  covered  by  a  mucosa  which  is  both  highly  vascular 
and  highly  sensitive.  Most  of  the  outgrowths  removable  by  elec- 
trolysis have  here  a  covering  of  thickened  mucosa  and  an  increase 
•of  cartilaginous  elements,  a  true  hyperplasia.  In  cases  of  long 
standing  there  is  generally,  in  addition,  an  infiltration  of  lime  salts 
and  sometimes  at  the  base  of  the  mass,  true  bone. 

For  electrolysis  we  may  employ  by  means  of  modern  apparatus 
either  the  street  current  or  the  usual  galvanic  battery.  If  the  latter  is 
used  it  should  have  at  least  thirty  elements  and  a  steady  delivery 
of  cm-rent.  A  rheostat  and  ampere  metre  are  required,  and  also 
•double  needles,  for  the  bipolar  method  has  been  found  preferable  to  the 
monopolar;  that  is,  both  positive  and  negative  needles  are  to  be 
inserted  into  the  tissue  to  be  removed.  The  needles  may  be  of 
either  steel,  iridoplatinum,  or  gold.  Steel  needles  are  cheap,  firm, 
and  penetrate  easily.  The  needle  ordinarily  used  by  sailmakers  is 
recommended  on  account  of  convenient  size,  finish,  and  especially 
fineness  of  point.  Its  diameter  varies  from  0.5  mm.  to  1.5  mm.,  and 
length  from  7  to  10  cm.  The  instrument  makers  furnish  a  more 
delicate  apparatus,  but  these  needles  irr  small  gutta  percha  handles 
connected  with  the  battery  wires  answer  every  purpose.  The  aver- 
age seance  should  not  exceed  fifteen  minutes.  Cocaine  anaesthesia 
should  be  employed,  though  Garel  asserts  that  there  is  only  insig- 
nificant pain  when  the  needles  pierce  the  mucosa,  and  none  at  all 
when  they  finally  rest  in  the  area  of  selection.  This,  however,  has 
not  been  the  writer's  experience.    Not  more  than  30  milliamperes 
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are  necessary,  and  15  generally  suffice.  The  rheostat  should  be  placed 
at  the  maximum  of  resistance,  and  the  latter  slowly  diminished  until 
the  proper  reading  is  observed  on  the  ampere  meter.  The  aim  is 
to  detach  the  offending  mass  in  a  plane  parallel  to  the  normal  plane 
of  the  septum. 

A  boric-acid  wash  will  suffice  to  wash  away  the  detritus  about  the 
needle  holes,  and  its  use  should  be  followed  by  the  insufflation  of 
some  antiseptic  powder  (aristol,  nosophen,  europhen,  etc.).  An 
eschar  is  formed  which  comes  away  in  the  course  of  eight  or  ten 
days. 

Several  weeks  elapse  before  the  parts  finally  mould  down  into 
what  will  be  their  eventual  shape.  Small  excrescences  about  the 
line  of  section  can  be  trimmed  with  the  galvanocautery. 

The  advantages  of  this  method  are  the  following:  it  is  bloodless, 
the  field  of  operation  can  be  kept  in  view  throughout  the  entire 
operation;  there  is  no  inflammatory  reaction;  no  possibility  of  after- 
intranasal  adhesions  or  deformity;   it  is  an  alternative  in  certain 
cases  of  marked  thickening  associated  with  deviation  of  the  septum 
where  an  operation  for  straightening  is  deemed  likely  to  prove  unsatis- 
factory, and  it  will  often  be  permitted  when  a  cutting  operation  would 
be  refused  by  the  patient.    Its  disadvantages  are  the  somewhat 
elaborate  apparatus  required,  the  time  necessary,  and  the  fact  that 
it  is  not  applicable  to  bony  growths.    In  general  it  may  be  said 
that  the  results  effected  by  electrolysis  can  be  more  easily  secured 
by  other  methods.    The  use  of  suprarenal  extract  has  robbed  intra- 
nasal operations  of  their  greatest  disadvantage.    These  can  now  be 
made  perfectly  bloodless.    Furthermore,  perforations  of  the  septum 
by  electrolysis  (no  matter  how  carefully  used)  are  not  beyond  the 
bounds  of  possibility.    However,  it  is  a  resource  at  our  command 
when  for  any  reason  a  cutting  operation  is  not  permitted. 
_  Metallic  Electrolysis.    Under  certain  conditions  it  is  possible  to 
introduce  directly  into  the  tissues  the  salts  of  certain  metals,  espe- 
cially the  salts  of  copper,  although  zinc  and  iron  have  also  been  used. 
The  mode  of  employment  consists  simply  in  making  the  positive  pole 
of  the  metal  to  be  used.    This  is  applied  directly  to  the  mucous  sur- 
face to  be  treated,  while  the  negative  may  be  placed  on  the  back  of 
the  neck.    The  salt  formed  in  the  tissue  by  the  passage  of  the  current 
is  an  oxychloride.    The  advantages  claimed  for  this  method  are, 
fust,  that  the  salts  can  be  carried  by  diffusion  to  the  most  obscure 
and  inaccessible  parts;  second,  that  these  nascent  salts  are  much 
more  active  than  in  their  usual  chemical  combination;  and,  third, 
that  as  the  pathological  conditions  usually  lie  deeply  under  the  mucous 
membrane  they  can  be  reached  by  the  impregnation  of  the  tissues 
with  the  metallic  salt  far  better  than  when  it  is  simply  applied  to  the 
mucous  surface.    The  particular  line  of  cases  which  seem  to  be 
benefited  are  hypertrophic  rhinitis,  excessive  secretion  of  the  nasal 
mucosa,  irritable  cough  clue  to  catarrh  of  the  pharynx  or  larynx 
and  epistaxis  with  excoriations,  etc. 
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Massage.  Certain  intranasal  conditions  are  greatly  benefited  by 
the  application  of  the  general  principles  of  massage  modified  to  meet 
local  anatomical  conditions.  Its  general  result  here  as  elsewhere  is 
to  restore  the  circulation  to  its  normal  state  and  to  remove  the  effects 
of  disturbed  circulatory  activity.  In  atrophic  rhinitis  massage  leads 
to  an  increased  blood  supply,  and  thus  to  a  restoration  of  the  normal 
intranasal  moisture.  In  hypertrophic  conditions  it  seems  to  have  an 
alterative  effect,  leading  to  the  removal  of  the  products  of  nutritive 
hyperactivity.  Certain  effects  may  follow  also  from  a  reflex  influence 
on  more  distant  structures. 

Undoubtedly  the  credit  of  introducing  this  therapy  into  rhmology 
belongs  to  Braun,  of  Trieste,  who,  at  the  Berlin  Congress  of  1890,  gave 
an  exposition  of  his  method  and  its  results  after  an  extensive  clinical 
experience.  This  author  unfortunately  surrounds  t lie  subject  with 
;,  certain  amount  of  difficulty  by  stating  that  the  proper  application 
of  massage  in  this  locality  is  very  hard  to  acquire.  There  is  a  gen- 
eral insistence  that  the  movements  of  the  masseur  shall  be  regular 
and  of  equal  intensity,  otherwise  inflammatory  conditions  are  made 
worse  rather  than  better. 

The  two  main  methods  of  intranasal  massage  are  stroking  and 
vibration.  In  the  former  simple  probes  wound  at  the  end  with 
cotton  are  used.  They  should  be  stiff  enough  not  to  bend  under 
pressure,  and  the  cotton  should  be  firmly  wound  and  carried  a  short 
distance  down  the  stem.  Cocaine  in  weak  solution  is  first  applied 
to  the  parts,  and  they  are  then  rubbed  with  the  probes  dipped  in 
whatever  medicated  solution  is  indicated. 

Some  advise  the  application  of  a  lubricant  previous  to  massage. 
Braun  suggests  mentholated  vaseline,  Peruvian  balsam,  camphor, 
menthol,  etc.  A  series  of  probes  should  be  prepared,  so  that  each 
portion  of  the  nasal  mucosa  shall  receive  its  due  share  of  the  topical 
agent.  The  duration  of  friction  of  each  area  should  vary  from  a 
few  seconds  to  a  minute.  It  is  obvious  that  the  old  leathery  mucosa 
of  a  marked  case  of  atrophic  rhinitis,  especially  one  attended  with 
crust  formation  and  ozama,  will  require  a  more  forcible  and  per- 
sistent friction  than  a  case  of  hyperplastic  deposit  where  a  restoration 
of  circulation  is  all  that  is  desired.  If  the  manoeuvre  is  properly 
executed  the  patient  will  experience  no  pain  nor  will  there  be  any 
hemorrhage. 

In  addition  to  the  common  hypertrophic  conditions  and  atrophic 
conditions,  it  may  be  added  that  some  cases  of  the  hay-fever  type 
which  present  distinct  local  spots  of  hypera?sthesia  have  been  bene- 
fited by  friction  over  these  areas.  Such  a  treatment,  if  carried  out 
in  the 'intervals  between  attacks,  has  seemed  to  lessen  the  predis- 
position of  the  patient  to  the  disease. 

It  seems  paradoxical  to  prescribe  the  same  treatment  for  condi- 
tions so  opposite  as  hypertrophy  and  atrophy.  The  answer  is  that 
variation  of  duration  and  intensity  of  massage  makes  of  it  really 
two  different  agents  so  far  as  its  effects  are  concerned,  and  thai 
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clinical  experience  justifies  the  statements  made  as  to  its  curative 
effects  in  both  these  conditions. 

Certain  advantages  of  the  method  at  once  suggest  themselves. 
No  cumbersome  apparatus  is  required.  It  is  all  on  the  examiner's 
table.  The  treatment  can  be  definitely  localized,  and  by  a  suitable 
bending  of  the  probe  every  part  of  the  nasal  cavity  can  be  reached. 
The  patient  bears  the  treatment  well,  and  there  is  an  entire  absence 
of  anything  calculated  to  terrify  the  nervous. 

In  addition  to  the  stroking  or  friction  method  we  have  the  vibration 
method,  which  is,  perhaps  the  one  more  commonly  used.  The  fatigue 
attendant  upon  its  employment  has  led  to  the  application  of  electricity 
as  the  moving  force  of  the  probe,  and  several  instruments  have  been 
devised  for  this  purpose.  That  of  Freudenthal  is  the  most  practi- 
cable. The  number  of  vibrations  can  be  regulated  up  to  nearly  8000 
per  minute.  This  is,  of  course,  a  far  greater  number  than  can  be 
reached  by  the  manual  method.    Some  of  the  statements  of  the 


Fig.  392. 


Freudenthal's  electric  vibrator. 


rapidity  of  the  vibrations  of  the  arm  muscles  seem  to  the  writer 
little  short  of  absurd.  By  the  electric  vibrator  the  strength  of  the 
vibrations  can  be  delicately  adjusted.  Seances  should  not  be  held 
oftener  than  two  or  three  times  weekly. 

Still  another  and  ingenious  method  may  be  mentioned,  that  of 
Dionisio,  who  inserts  into  the  nasal  passages  a  flexible  rubber  bag, 
which  is  then  inflated  with  air.  The  bag  is  connected  with  a  chamber 
p  which,  by  means  of  a  piston-action  and.  cylinder,  there  is  a  rapid 
increase  and  decrease  of  air  pressure.  This  is  obviously  transmitted 
through  the  tube  to  the  bag.  The  method  is  an  easy  one  for  the 
1  rtiysician,  and  several  sets  of  tubes  may  be  connected  with  the  pressure 
chamber,  and  thus  several  patients  treated  at  the  same  time.  The 
strength  and  frequency  of  the  pressure  variations  can  be  regulated 
' 1 '  11  nicety.  The  sensation  experienced  by  the  patient  is  likened  to 
a  tremor  of  the  parts  treated.  Dionisio  claims  that  in  this  method 
the  vibrations  are  homogeneous  in  character  and  are  no1  shucks. 
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Septal  Spurs  and  Deviations.  The  nasal  septum  is  rarely  perfectly 
straight,  although  in  the  majority  of  cases  the  departure  in  this  resped 
from  the  normal  does  not  call  for  operative  intervention.  If  for  any 
cause  the  cartilaginous  portion  of  the  septum  becomes  markedly 
deviated,  the  turbinates  on  the  side  becoming  unusually  patent 
enlarge  so  as  to  functionally  compensate,  as  it  were,  for  the  lessened 
function  of  those  on  the  occluded  side.  It  is  a  common  experience, 
however,  that  as  soon  as  the  septum  is  straightened,  especially  in 
young  patients,  the  turbinates  resume  their  normal  size.  Our  first 
duty  then  is  to  put  the  septum  in  a  normal  position,  and  the  turbinates 
will  thereafter  generally  take  care  of  themselves. 

For  the  removal  of  mere  excrescences,  such  as  the  ordinary  crests, 
ridges,  spurs,  etc.,  we  have  at  our  disposal  various  knives,  the  saw, 
and  the  trephine.  Some  of  these  excrescences  are  made  up  principally 
of  mucosa,  and  can  be  removed  by  the  cautery.  Great  care  must  be 
exercised  in  the  application  of  this  powerful  agent  to  the  cartilage 
itself.  Reaction  is  ap1  to  be  severe,  and  if  much  cartilage  has  been 
attacked  there  may  be  a  necrosis  around  the  operative  field.  These 
outgrowths  requiring  removal  may  contain  lime  salts,  and  even  true 
bone  and  the  choice  of  instruments  is  conditioned  on  the  finding  oi 
the  composition  of  the  part  in  each  individual  case.  The  probe  may 
assist  us  here. 

The  nostril  should  be  cleansed  and  then  cocainized.  Adrenalin 
may  be  applied  subsequently  to  or  along  with  cocaine.  It  is  advis- 
able to  anaesthetize  a  held  consider- 
ably larger  than  the  spot  to  be  ope- 
rated upon,  so  that  the  contact  of 
instruments  with  surrounding  parts 
does  not  annoy  the  patient.  Simple 
cartilaginous  growt  hs  can  be  removed 
with  a  stout  scalpel  having  a  thick 
short  blade,  or  with  an  instrument 
constructed  on  the  principle  of  the 
spokeshave.  The  objection  to  many 
instruments  of  the  latter  class  is  that 
they  are  difficult  to  engage  in  the 
substance  of  the  growth,  and  do  little 
more  than  scrape  off  the  mucosa. 
Where  the  growth  is  larger  and  the 
use  of  the  knife  is  inapplicable  we 
may  use  a  gouge,  chisel,  or  saw.  The 
latter  is  in  most  common  use,  and 
the  model  of  Bosworth  meets  every 
mechanical  need.  (Fig.  394.)  Its 
blade  is  as  thin  as  possible  con- 
sistent with  strength,  one-eighth  of  an  inch  wide,  five  inches  long, 
with  a  cutting-edge  of  three  inches,  with  thirty  teeth  to  the  inch, 
each  tooth  being  an  exact  equilateral  triangle,  with  no  cross-cut  or 


Fill.  393. 


Nichols'  spokeshave  knife. 


METHODS  OF  EXAMINATION. 


757 


set  to  the  teeth,  the  handle  being  three  inches  long  and  of  sufficient 
size  to  be  easily  grasped  by  the  hand.  The  cutting  blade  may  be  either 
upward  or  downward.  The  object  is  to  remove  the  projection  in 
such  a  manner  as  to  leave  the  side  of  the  septum  smooth.  Where 
the  projection  slopes  downward  toward  the  nasal  floor  it  may  be 
necessary  to  start  with  the  saw  blade  nearly  horizontal,  gradually 
turning  it  toward  the  vertical  as  the  plane  of  the  septum  is  approached. 
In  cases  in  which  it  is  impossible  to  get  the  blade  of  the  saw  past 

Pig.  394. 


Bosworth's  nasal  saw. 


the  projection  we  may  make  a  channel  at  the  bottom  by  the  removal 
of  a  core  of  tissue  with  the  trephine  in  the  manner  to  be  mentioned. 
Through  the  channel  thus  made  the  saw  is  thrust,  and  by  cutting 
either  outward  or  upward,  as  the  case  requires,  the  necessary  amount 
of  tissue  is  removed.  The  saw  operation  is  also  applicable  to  bony 
outgrowths  from  the  posterior  portion  of  the  septum.  The  use  of 
adrenalin  makes  all  these  procedures  practically  bloodless. 


Fig.  395. 


Nasal  burrs  and  trephines. 


Another  method  of  removal  of  septal  outgrowths  is  by  means  of 
burrs  and  trephines.  (Fig.  395.)  These  are  inserted  in  a  flexible 
hand-shaft,  and  power  is  supplied  either  from  the  dental  engine, 
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driven  by  the  foot,  or  by  an  electric  motor.  The  preparation  of  the 
field  is  the  same  as  before.  The  portions  of  tissue  removed  are  in 
the  form  of  cylindrical  cores,  and  the  borders  of  the  cut  must  be 
trimmed  by  scissors  or  some  similar  instrument.  The  fact  that  the 
surface  is  not  left  as  smooth  as  with  the  saw  leads  many  to  prefer 
the  latter  instrument. 

After  any  of  the  foregoing  operations  the  naris  should  be  flushed 
out  with  some  antiseptic  solution  and  thoroughly  dried.  Some  anti- 
septic powder  should  then  be  blown  in  (aristol,  europhen,  nosophen, 
etc.).  Opinions  differ  as  to  the  advisability  of  packing  with  gauze 
or  inserting  plugs  of  any  kind,  with  a  view  to  the  prevention  of 
hemorrhage.  In  any  event  the  patient  must  keep  quiet  for  the  first 
few  hours.  There  is  bound  to  be  a  vascular  reaction  as  the  effects 
of  the  cocaine  and  adrenalin  pass  off,  and  if  this  be  too  active  bleeding 
may  occur.  Some  physicians  give  their  patients  a  solution  of  adre- 
nalin, with  directions  to  use  it  as  a  matter  of  routine  every  few  hours: 
others  prefer  to  insert  tampons,  as  mentioned  in  the  paragraphs  on 
nose-bleed.  These  remain  in  position  twenty-four  hours,  are  care- 
fully removed,  and  not  replaced.  It  is  advisable  for  the  patient  to 
flush  the  nostrils  two  or  three  times  daily,  and  whenever  he  is  in 
the  open  air  to  wear  a  loose  plug  of  antiseptic  cotton  just  within 
the  vestibule.  This  silts  out  the  dust  from  the  inspired  air,  and  thus 
furthers  speedy  healing.    The  mucosa  is  as  a  rule  quickly  restored. 

In  all  the  foregoing  great  care  should  he  taken  not  to  breakthrough 
into  the  patent  nostril.  While  no  special  harm  results  from  this 
accident  (certainly  none  from  a  physiological  point  of  view),  a  septal 
perforation  is  an  annoyance  to  the  patient,  Fortunately  most  per- 
forations made  by  surgical  trauma  heal  kindly,  provided  they  are 
kept  clean.  During  the  actual  time  of  operation  a  close  watch  should 
be  kept  on  the  mucosa  of  the  sound  side,  so  that  the  accident  alluded 
to  may  be  avoided.  It  has  been  recommended  to  inject  sterile  water 
under  the  mucosa  on  the  sound  side,  corresponding  to  the  operative 
field  in  the  occluded  nostril,  so  as  to  lift  it  up  from  the  cartilage  for 
the  time  being,  and  thus  lessen  its  danger  of  perforation.  It  has 
been  found  that  as  the  water  is  absorbed  the  tissues  return  to  their 
normal  condition.  Patients  should  be  cautioned  not  to  attempt  to 
remove  the  crusts  which  form  over  a  healing  area,  as  they  will  event- 
ually separate  of  their  own  accord.  Premature  removal  delays 
healing. 

There  are  some  cases  of  septal  deformity  in  which  the  establish- 
ment of  a  permanent  perforation  has  relieved  the  symptoms  of  which 
the  patient  has  complained,  but  there  are  Aery  few  cases,  if  any,  in 
which  the  obstruction  to  the  breathway  cannot  be  otherwise  removed. 
Even  if  the  perforation  is  purposely  made,  healing  of  the  edges  is 
conditioned  upon  the  absence  of  any  dyscrasia,  careful  after-treat- 
ment, and  a  sufficient  intelligence  on  the  part  of  the  patient  to  guar- 
antee that  the  wound  will  be  protected  from  mechanical  irrita- 
tion. 


METHODS  OF  EXAMINATION. 


759 


Straightening  of  the  Nasal  Septum.  After  the  removal  of  local 
excrescences  the  septum  may  still  be  bowed  over  to  one  side  and 
require  straightening  as  a  whole.  While  many  different  operations 
have  been  devised  with  the  latter  end  in  view,  that  known  as  the 
Asch  operation  is  undoubtedly  applicable  to  more  cases  than  is  any 
other.    Suggested  by  Dr.  M.  J.  Asch  some  ten  years  ago  or  more, 


Fig.  396.  Fig.  397.  Fig.  398. 


Asch's  set  of  septum  instruments. 


it  has  been  given  a  most  faithful  trial  and  has  fulfilled  all  the  necessary 
requirements  for  restoring  patency  to  both  nostrils.  The  instru- 
ments are  herewith  shown,  and  as  well  the  tubular  splints  for  inser- 
tion in  the  nose.  There  are  various  models  of  the  latter,  some  per- 
forated and  some  solid.  The  perforations  have  never  seemed  to  the 
writer  to  offer  any  advantage  except  that  they  make  the  splint 
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somewhat  lighter  in  weight.  Cork  splints  have  been  used  by  Berens 
and  others.  But  no  matter  what  particular  splint  is  used  it  is  to  be 
remembered  that  in  each  case  the  splint  is  to  be  fitted  to  the  nostril, 
and  not  the  nostril  to  the  splint.  Hence,  we  may  be  obliged  to 
shorten,  round  off  corners,  etc.,  so  as  to  ensure  a  proper  fitting. 

The  Asch  operation  requires  general  anaesthesia,  but  nitrous  oxide 
will  answer.  Adrenalin  solution  should  be  thoroughly  applied  to 
both  sides  of  the  septum  previous  to  the  administration  of  the  anaes- 
thetic, although  severe  bleeding  is  uncommon,  and  is  checked  by  the 

gentle  pressure  of  the  splint.    If  any  adhe- 
fiq.  401.  sions  exist  between  the  septum  and  the  tur- 

binates they  are  broken  up  by  the  use  of  the 
curved  gouge.  The  steps  of  the  operation  are 
thus  described :  The  blind  bladeof  thescissors 
is  inserted  into  the  obstructed  nostril,  and  the 
(aiding  blade  into  the  other.  A  crucial  in- 
cision is  then  made,  the  scissors  being  with- 
drawn for  change  of  position  in  the  second  (ait 
as  near  as  possible  at  right  angles  at  the  point 
Asoh's  uasai  splints.  (,f  greatest  convexity.  The  same  instrument 
may  be  used  for  both  incisions,  although  two 
instruments  are  here  show  n.  (Figs.  396  and  397.)  The  forefinger  is 
then  inserted  into  the  obstructs  1  nostril,  the  segments  made  by  the 
incision  are  pushed  into  the  opposite  nostril,  and  the  pressure  con- 
tinued until  they  are  thoroughly  broken  up  at  their  base  and  the 
resiliency  of  the  septum  destroyed.  On  this  point  depends  the  success 
of  the  operation,  for  unless  the  fracture  of  these  segments  is  assured,  the 
resiliency  of  the  cartilage  will  not  be  overcome,  and  the  operation  will 
fail.  The  septum  is  then  to  be  straightened  with  the  flat-bladed 
forceps.  The  nostril  is  then  wiped  out  and  the  tubular  splint  inserted 
on  each  side.  These  support  the  septal  fragments  and,  as  stated, 
tend  to  prevent  secondary  hemorrhage.  The  patient  should  be  kept 
in  bed  for  two  or  three  days,  iced  cloths  being  laid  over  the  nose  for 
the  relief  of  pain  and  swelling.  Both  sides  may  be  sprayed  out 
every  two  or  three  hours  with  an  antiseptic  solution.  After  twenty- 
four  hours  the  splint  on  the  originally  patent  side  is  removed  and 
not  replaced.  The  nostril  is  cleansed  and  an  antiseptic  powder 
insufflated.  It  is  well  for  the  patient  to  wear  a  loose  plug  of  cot- 
ton in  this  side  for  a  day  or  two.  The  tube  on  the  originally 
occluded  side  maybe  allowed  to  remain  in  position  for  another  day, 
when  it  is  removed,  the  nostril  cleansed  and  dusted,  and  the  tube 
replaced.  It  acts,  as  said,  as  a  splint  for  the  septum,  and  should 
now  be  removed  and  cleansed  daily  for  a  week,  then  on  alternate 
days,  and  at  lengthening  intervals  until  healing  is  complete.  If  it 
is  properly  fitted  it  is  worn  without  pain,  and  is  not  visible.  The 
patient  if  not  too  young  can  be  taught  to  attend  to  the  latter 
manipulations  himself.  The  tube  must  be  of  such  size  that  it  can 
be  inserted  without  any  pressure,  else  it  will  gradually  be  crowded 
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out  by  the  tissues  behind,  and  the  operation  will  be  at  the  most 
but  partially  successful.  It  should  be  worn  for  five  or  six  weeks. 
If  the  patient  can  be  seen  daily  by  the  surgeon,  this  time  may  be 
considerably  shortened.  Small  bits  of  granulation  tissue  in  the  nos- 
tril may  require  cauterization  or  removal  with  forceps,  in  order  to 
leave  a  perfectly  smooth  surface,  and  care  should  be  taken  to  so 
make  the  crucial  incisions  that  the  tube  will  rest  on  the  floor  of 
the  nose. 

Another  operation,  devised  by  A.  W.  Watson,  is  especially  appli- 
cable to  those  cases  in  which  the  deviation  is  marked  but  low  down, 
so  that  it  is  impossible  to  bring  the  lower  fragment  into  place.  In- 
stead of  cutting  out  an  elliptical  piece,  as  is  recommended  by  some 
authors,  Watson  makes  a  bevelled  incision,  the  edge  of  the  knife 
being  directed  upward  and  toward  the  opposite  side  and  carried 
through  the  cartilage,  but  not  the  mucosa,  of  the  opposite  side.  The 
incision  is  made  on  the  crest  of  the  deviation.  If  a  vertical  deviation 
exists  at  the  same  time  a  triangular-shaped  portion  with  the  apex 
uppermost  must  be  removed.  The  upper  portion  in  the  horizontal 
incision  is  pressed  over  toward  the  other  side,  where  it  hooks  on  to 
the  lower,  and  is  thus  held  in  place.  The  projecting  base  can  after- 
ward be  removed. 

Gleason  has  devised  a  procedure,  thus  described  by  him:  The 
field  of  operation  is  cocainized  and  exposed  by  a  self-retaining 
speculum.  A  thin  saw  is  introduced  along  the  floor  of  the  septum 
beneath  the  deviation,  the  sawing  is  begun  in  a  horizontal  direction 
until  the  blade  has  penetrated  somewhat  deeply  into  the  tissues, 
when  the  direction  of  sawing  is  rapidly  changed  from  horizontal  to 
nearly  vertical.  It  is  of  the  utmost  importance  that  the  saw  should  be 
held  exactly  parallel  to  the  septum  in  order  that  the  cut  shall  be 
around  and  not  through  any  part  of  the  deviation.  The  length  of  the 
vertical  crura  is  then  quickly  increased  by  means  of  a  small  bistoury 
curved  on  its  flat,  and  the  flap  is  thrust  through  the  hole  in  the  septum 
with  the  forefinger. 

While  the  finger  is  still  in  the  nares  it  is  carried  up  along  the  anterior 
and  posterior  crura,  in  order  to  be  certian  that  the  edge  of  the  flap  has 
completely  cleared  them,  and  the  neck  of  the  flap  is  then  sharply  bent. 
It  is  not  necessary  to  denude  the  edges  that  are  in  contact,  as  the 
pressure  results  in  necrosis  at  least  of  the  superficial  epithelial  layer 
"I  the  mucosa,  after  which  the  parts  unite.  The  special  claim  made 
for  this  operation  is  that  it  destroys  the  resiliency  of  the  flap  (a  condi- 
tion of  success  in  any  operation)  at  its  neck,  for  it  is  at  this  point,  and 
practically  here  alone,  that  resiliency  is  active,  that  is,  at  the  neck 
of  a  comparatively  long,  narrow  tongue,  and  hence  has  a  powerful 
leverage  to  overcome  before  it  can  thrust  the  inferior  edge  of  the  flap 
back  through  the  septum.  The  neck  should  be  bent  to  nearly  a  right 
angle. 

The  Pin  Operation.  One  of  the  earlier  operations  is  known  as  the 
pin  operation,  because  after  the  septum  is  crushed  or  fractured  by  the 
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Adams  or  Steele  stellate  forceps,  causing  multiple  incisions,  a  pin  is 
used  to  retain  the  fragments  in  place  until  healing.  The  pin  is  inserted 
from  the  concave  side  of  the  septum  just  back  of  its  anterior  border, 
passed  diagonally  through  to  the  convex  side,  penetrating  the  latter, 
then  across  the  vertical  incision  farther  on  into  the  tissues  back  into 
the  septum,  much  as  two  pieces  of  cloth  are  pinned  together  edge  to 
edge.  It  should  be  pushed  home  far  enough  to  bring  the  head  to  he 
on  the  septui  a  at  t  he  point  of  entrance.  It  may  be  covered  by  a  bit  of 
rubber  tubing,  and  care  must  be  taken  that  it  does  not  become  lost  in 
the  tissues  during  the  inflammatory  swelling  of  the  latter.  It  should 
be  removed  in  the  course  of  three  or  four  weeks.  In  the  meantime 
both  nostrils  are  free  for  breathing,  and  should  be  kept  scrupulously 
clean  by  mild  antiseptic  washes.  Sterilized  normal  salt  solution 
will  answer  every  purpose,  [f  the  bony  septum  has  been  fractured, 
the  pin,  of  course,  will  not  penetrate  it,  and  so  the  former  must  be  kept 
in  posit  ion  by  pads  of  antiseptic  gauze  renewed  frequently  for  a  week 
or  ten  days. 

In  addition  to  the  foregoing  varieties  of  septal  deflections  and  out- 
growths there  are  others  which  cannot  well  be  brought  under  any 
well-defined  category.  In  some  the  mucosa  may  be  dissected  off 
from  the  cartilage,  enough  of  the  latter  removed  to  restore  patency 
to  the  nostril,  and  the  mucosa  replaced,  being  held  in  position  by  fine 
sutures.  The  dissection  of  the  mucosa  is,  however,  rather  a  difficult 
matter.  Still  again,  various  punch-forceps  have  been  devised,  such 
as  the  one  here  figured.    With  such  instruments  the  septum  is  frac- 

FlG.  402. 


Stellate  punch-forceps. 

hired,  the  resiliency  of  the  fragments  destroj^ed,  and  the  parts  held 
in  position  by  various  splints  or  tampons.  In  such  operations  general 
amesthesia  is  necessary,  with  preceding  applications  of  adrenalin. 

Forward  Prolongation  of  the  Septum.  Occasionally  the  septum 
seems  to  have  such  an  antero-posterior  measurement  that  it  cannot 
be  accommodated  within  the  bony  framework  designed  for  it,  As  a 
consequence  one  end  appears  to  bend  forward  at  one  anterior  naris 
and  shows  prominently,  pushing  the  fleshy  columna  to  the  other  side. 
The  obvious  symptoms  due  to  this  condition  are  those  arising  from 
moderate  nasal  obstruction,  aggravated  by  a  tendency  of  the  alse  to 
collapse,  excoriations  from  lodgement  of  dust,  etc.,  on  the  projecting 
end  of  tiie  septum,  and  dislodgement  by  the  finger  of  the  patient,  lead- 
ing to  cracks  and  fissures.  The  nose  seems  distorted,  especially  on  its 
tip     For  the  relief  of  the  condition,  Farlow,  who  has  paid  special 
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attention  to  these  cases,  advises  the  removal  of  enough  of  the  anterior 
end  of  the  cartilage  to  relieve  the  tension  under  the  skin,  and  in  case 
the  cartilage  is  occluded  to  cut  off  enough  to  allow  free  respiration. 
He  thus  describes  the  procedure:  An  incision  should  be  mad?  through 
the  mucous  membrane  parallel  with  the  free  edge  of  the  septum  and 
near  enough  to  it  so  that  the  perichondrium  can  be  stripped  back 
from  the  cartilage  on  both  sides  through  one  incision.  When  the  car- 
tilage has  been  bared  it  is  trimmed  until  sufficient  tissue  has  been 
removed  to  relieve  pressure.  If  the  septum  deviates  higher  up  in  the 
other  nostril,  or  if  the  deviation  and  prolongation  are  in  the  same 
nostril,  it  is  well  to  make  several  cuts  into  the  cartilage  at  right  angle  to 
the  original  incision,  or  even  to  remove  a  triangular  piece  from  the 
cartilage  to  reduce  its  size  and  elasticity  and  allow  it  to  be  pushed  to 
the  other  side.  After  the  above  procedures,  bleeding  is  checked,  the 
edges  brought  together,  dusted,  and,  if  necessary,  a  fine  stitch  or  two 
taken.    Healing  promptly  results,  and  the  symptoms  disappear. 

Nasal  Polyps  and  Hypertrophies.  The  history  of  the  treatment  of 
nasal  polyps  presents  three  distinct  periods.  In  the  first  period  these 
growths  were  removed  by  applications  of  various  caustics  either  ap- 
plied to  the  surface  or  injected  into  the  mass  of  the  polyps.  This 
caused  a  sloughing  with  its  attendant  danger  of  sepsis,  though  this 
accident  does  not  seem  to  have  been  very  frequent.  Tannin  was 
insufflated  and  occasionally  some  iron  solution  was  injected  into  the 
mass.  It  is  needless  to  say  that  all  such  plans  were  slow,  disagreeable 
to  the  patient,  and  unreliable  in  result.  Polyps  were  then  considered 
tumors,  and  some  of  the  older  text-books  still  speak  of  them  as  myx- 
omatous in  nature.  We  now  know  that  this  is  far  from  the  truth. 
Myxomatous  tissue  is  homologous  with  fat  tissue,  and  both  are  almost 
unknown  in  the  nose.  Present-day  teaching  is  to  the  effect  that 
polyps  are  nothing  but  cedematous  inflammatory  outgrowths,  merely 
the  histological  elements  of  the  nasal  mucosa  under  peculiar  mechani- 
cal conditions. 

The  second  period  was  marked  by  removal  with  forceps  inserted 
rather  blindly  into  the  nares.  The  mass  was  grasped  and  pulled  away 
by  brute  force.  Much  damage  was  thereby  done  to  the  delicate  intra- 
nasal structures,  and  such  use  of  forceps  is  in  the  light  of  our  present 
knowledge  inadmissible. 

The  third  period  followed  the  clarification  of  our  ideas  of  pathology 
and  the  introduction  of  cocaine,  which  by  the  contraction  of  sur- 
rounding tissues  more  clearly  isolated  the  polyps.  It  was  seen  that 
their  bases  could  be  encircled  by  a  stiff  wire  and  that  they  could  be 
removed  on  the  principle  of  ecrasement.  The  credit  for  perfecting 
this  method  is  given  by  common  consent  to  the  late  W.  C.  Jarvis, 
whose  snare  is  herewith  figured.    (Fig.  403.) 

Later  models  substitute  for  the  pins  at  the  handle  a  screw-clamp. 
This  snare  is  somewhat  slow  in  action,  but  it  is  preferred  by  many, 
and  is  of  special  service  in  cases  in  which  the  polyp  is  situated  far 
back  in  the  nares,  requiring  the  paying-out  of  the  wire  to  encircle  the 
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base  before  the  loop  is  tightened.  Sajous  modified  the  snare  in  such  a 
way  that  a  much  shorter  piece  of  wire  is  required.  The  principle  of 
both  instruments,  however  is  the  same.    Bosworth  has  devised  a 


Fig.  403. 


-t-i 


Jarvis'  nnsal  snare. 


Flo.  404. 


Sajous'  snare. 
Fig.  405. 


Wright's  snare. 


snare  in  which,  after  the  base  of  the  polyp  is  encircled,  but  a  single 
movement  is  required  for  detachment,  Wright  has  combined  the 
ideas  of  the  three  snares  named  in  the  instrument  bearing  his 
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name.  It  is  a  powerful  and  rather  rapidly  acting  snare.  It  can  be 
manipulated  with  one  hand,  however,  and  meets  every  requirement 
in  the  removal  of  polyps. 

In  the  actual  operation  the  nostril  is  first  cocainized.  As  the  polyps 
often  completely  block  it  up,  it  is  difficult  and  often  impossible  to 
completely  anesthetize  the  operative  field,  but  the  use  of  a  strongly- 
driven  spray  and  of  cotton  pledgets  will  generally  effect  the  desired 
result.  Suprarenal  extract  may  be  used  with  a  view  to  the  prevention 
of  bleeding,  but  this  is  rarely  severe.  The  favorite  site  of  polyp 
growth  is  from  the  edges  of  the  hiatus  semilunaris  under  the  middle 
turbinate.  The  snare  selected  and  threaded  with  No.  5  steel  piano 
wire  is  passed  with  the  loop  at  first  vertical  and  then  horizontal  so  as 
to  slip  around  the  polyp.  Much  is  said  about  the  pedicle  of  these 
growths,  but  we  rarely  see  the  exact  seat  of  attachment.  After  the 
loop  is  passed  it  is  gradually  tightened,  and  just  as  we  feel  that  sever- 
ance is  about  to  take  place  it  is  well  to  give  a  sudden  traction,  so  as  to 
remove  a  bit  of  the  mucosa  to  which  the  polyp  is  attached.  This 
manoeuvre  can  be  repeated  until  the  naris  is  clear,  the  operative  field 
being  cleansed  by  syringing  from  time  to  time.  It  often  happens  that 
the  patient  leaves  the  surgeon  with  a  nose  perfectly  free,  but  in 
twenty-four  hours  finds  it  as  much  stopped  as  ever.  The  explanation 
is  that  other  polyps  from  practically  the  same  or  neighboring  bases 
have  been  crowdetl  by  mutual  pressure  up  into  the  accessory  sinuses 
or  the  sinuosities  of  the  nasal  chambers,  and  that  by  the  removal  of 
the  masses  in  front  and  lowest  down  they  are  by  gravity  and  nose- 
blowing  dislodged  from  their  position,  and  thus  fall  down  to  take  the 
place  of  those  first  removed.  A  continuation  of  treatment  will  finally 
free  the  nose.  In  regard  to  cauterizing  the  base  to  prevent  recurrence, 
authorities  differ.  Bosworth  says  that  he  has  "never  been  able  to 
recognize  the  base  from  which  a  polypus  has  been  severed/'  and  conse- 
quently he  thinks  it  unwise  to  subject  healthy  tissue  to  injury  in  the 
blind  attempt  to  cauterize  a  region  that  cannot  be  seen. 

If,  as  occasionally  happens,  the  polyp  slips  away  from  the  wire  loop, 
it  may  be  held  by  a  slender  hook  or  forceps  while  the  loop  is  adjusted. 
Between  sittings  the  patient  should  keep  the  nose  clean  with  some  anti- 
septic solution ;  no  other  after-treatment  is  required. 

Some  have  recommended  the  galvano  cautery  loop  for  the  removal 
of  polyps.  It  is  not  easy,  however,  to  manipulate  the  soft  platinum 
loop  of  this  instrument.  This  difficulty  is  somewhat  overcome  by 
using  iridoplatinum  wire  instead  of  simple  platinum.  Moreover,  the 
current  acts  as  a  cauterizing  agent  and  produces  a  slough  which  may 
be  followed  by  inflammatory  action  in  a  region  in  which  it  is  most 
desirable  to  avoid  it.  Sad  accidents  have  followed  the  use  of  the 
cautery  in  any  form  in  the  region  of  the  middle  turbinate,  owing  to 
the  importance  of  structures  higher  up.  Electrolysis  has  been  sug- 
gested, but  this  belongs  to  the  category  of  curious  rather  than  of  prac- 
tical therapeutics.  It  is  tedious,  and  at  the  present  time  practically 
never  used  for  the  removal  of  polyps. 
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For  the  removal  of  nasal  hypertrophies,  that  is,  redundant  turbinate 
tissue,  the  cold-wire  snare  is  a  most  useful  instrument.  While  there 
is  a  commendable  reaction  against  the  excessive  zeal  of  a  few  years 
ago  for  the  destruction  of  turbinate  tissue,  there  are  cases  in  which 
the  tissue  has  become  useless  for  functional  purposes,  and  its  removal 
is  rightfully  demanded.  For  this  purpose  the  snare  can  be  used  as 
for  polyps.  If  the  amount  of  tissue  to  be  removed  is  small  or  of  such 
a  shape  that  the  wire  will  not  easily  engage  around  it,  it  may  be  trans- 
fixed with  a  needle  over  which  the  loop  can  be  slipped. 

For  the  removal  of  an  entire  turbinate  bone  we  may  use  the  tur- 
binotome, so-called,  which,  constructed  on  the  principle  of  the  spoke- 
shave,  is  passed  behind  the  mass,  which  is  removed  with  a  quick 
motion.  More  often  the  removal  of  only  a  portion  is  necessary,  and 
the  snare  suffices.     (Fig.  407.)     Portions  of  the  middle  turbinate 


Fig.  407. 


Snare  engaging  posterior  turbinate 


can  also  be  removed  by  cutting  scissors,  the  edges  of  which  may 
be  serrated,  or  by  instruments  constructed  on  the  rongeur  principle. 


Fig.  408. 


Serrated  scissors. 


Galvanocauterization.  The  use  of  acid  caustics  has  already  been 
mentioned.  There  remains  to  speak  of  the  gal vano cautery,  which 
has  come  into  such  general  employment.  It  is,  perhaps,  better 
adapted  for  work  on  the  inferior  than  on  the  middle  turbinate:  if 
used  in  the  latter  region  it  should  be  with  the  greatest  caution  on 
account  of  the  vital  structures  higher  up.  The  source  of  electricity 
may  be  either  the  street  current  properly  reduced  and  controlled. 
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or  any  one  of  the  various  batteries.  The  cords  should  be  attached 
to  an  interrupting  handle,  and  of  the  many  varieties  on  the  market 
that  known  as  the  Schech  handle  answers  every  requirement.  It  can 
be  used  also  for  the  electric  snare.  The  various  forms  of  cautery 
points  are  herewith  figured. 


Fig.  409. 


Schech  cautery  handle. 


The  part  to  be  cauterized  is  anaesthetized  with  cocaine,  and  the  point 
is  then  drawn  along  its  convexity,  making  one  or  two  deep  furrows, 
the  object  being  to  pin  down  the  redundant  tissue.  The  electrode 
should  be  heated  a  little  beyond  cherry  red.  After  its  withdrawal 
the  nostril  should  be  sprayed  with  an  antiseptic  solution  and  a  dusting 


Fig.  410. 


Cautery  points. 


powder  insufflated.  The  patient  may  be  given  a  powder  of  a  little 
cocaine,  bismuth,  and  acacia,  to  use  on  subsequent  days  to  allay  severe 
reaction,  and  he  should  wear  cotton  in  the  vestibule  to  keep  out  the 
dust.  Seances  may  be  repeated  after  a  week  or  so,  when  the  slough 
following  the  cauterization  will  have  come  away. 
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INFLAMMATORY  DISEASES  OF  THE  UPPER  AIR 
PASSAGES  ;  HAY  FEVER  ;  RHINORRHCEA  ; 
ASTHMA;  INFLUENZA. 

By  CHARLES  W.  RICHARDSON,  M.D. 

Acute  Rhinitis.  Acute  rhinitis  is  an  acute  inflammation  of  the 
mucous  membrane  lining  the  nasal  cavities.  This  inflammation  is 
attended  with  the  usual  phenomena  that  attend  acute  inflammatory 
changes  when  affecting  mucous  surfaces  in  general,  but  is_  altered 
somewhat  in  the  nasal  chambers  on  account  of  the  underlying  vas- 
cular turbinal  tissues.  The  inflammation  is  rarely  limited  to  the 
nasal  chambers,  more  often  extending  into  the  communicating  acces- 
sory cavities,  as  the  frontal,  ethmoidal,  and  antral  cavities,  and  fre- 
quently extending  downward  into  the  pharynx,  larynx,  or  outward 
through  the  Eustachian  tubes  into  the  middle  ear. 

The  term  catarrh  has  been  used  from  earliest  days  to  designate 
an  alteration  in  the  physiological  function  of  the  nose  characterized 
by  an  increased  How  of  secretion.  Galen,  Celsus,  and  others  of  the 
earlier  medical  authorities  supposed  the  flux  which  attends  this  dis- 
ease in  the  acute  stage  to  have  been  an  outpouring  from  the  brain; 
therefore  the  condition  was  supposed  to  be  of  benefit  to  the  affected 
individual,  and  on  this  account  the  German  custom  of  congratulation 
on  sneezing  is  supposed  to  have  its  origin. 

Etiology.  There  is  no  disease  in  the  whole  range  of  medicine  in  which 
so  many,  so  diversified,  and  often  such  contradictory  factors  appar- 
ently enter  as  causative  elements  in  its  production  as  in  acute  rhinitis. 
The  predisposing  factors  are  first  to  be  considered.  There  is  no  doubt 
that  as  long  as  the  bodily  condition  is  maintained  at  a  perfectly 
normal  tone  by  proper  attention  to  the  skin,  the  digestive  organs, 
and  the  ordinary  hygienic  rules  with  regard  to  clothing,  exercise, 
ventilation,  and  rest,  that  a  reasonable  amount  of  exposure  to  heat 
and  cold  may  be  made  without  interfering  with  the  physiological 
function  of  the  nasal  mucous  membrane.  The  most  potent  predis- 
posing cause  of  acute  rhinitis  is  therefore  the  lowering  of  the  bodily 
tone,  rendering  it  incapable  of  resisting  the  exciting  causes.  Such 
conditions  may  be  brought  about  by  improper  clothing,  undue  ex- 
posure of  certain  portions  of  the  body,  improper  attention  to  the 
skin,  acute  indigestion,  constipation,  acute  or  chronic;  mental  excite- 
ment, and  excess  in  mental  or  physical  activity.  The  various  dia- 
thetic conditions,  by  lowering  the  general  tone  of  the  individual, 
(  763  ) 
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renders  him  susceptible  to  attacks  upon  the  slightest  exposure.  This 
is  noticed  in  the  uric-acid  diathesis,  in  those  suffering  from  neuras- 
thenia and  other  nervous  phenomena.  It  is  also  very  commonly 
noted  that  certain  individuals  have  a  marked  predisposition  to  cold- 
catching,  and  that  they  will  have  seizure  after  seizure  throughout 
the  changeable  season.  This  condition  is  said  to  be  hereditary,  and 
often  manifests  itself  in  other  members  of  the  same  family.  Altera- 
tion in  habitat  is  often  attended  with  frequent  attacks  of  acute  coryza. 
This  is  particularly  noticed  when  the  change  is  very  marked,  as  when 
persons  accustomed  to  live  in  high  altitudes  move  to  the  lowlands, 
or  where  the  reverse  takes  place.  This  is  no  doubt  due  to  the  process 
of  acclimation  and  want  of  proper  appreciation  of  the  altered  atmos- 
pheric surroundings.  Those  occupations  which  expose  individuals 
employed  in  them  to  sudden  and  marked  variations  in  the  character 
and  temperature  of  the  atmosphere  render  them  especially  prone  to 
cold-catching.  Chronic  changes  within  the  nasal  cavities  or  naso- 
pharynx are  a  decided  predisposing  cause  of  acute  rhinitis.  The 
chronic  changes  which  are  most  potent  as  provocative  agents  are 
spurs  and  deflections  of  the  septum,  chronic  hypertrophic  rhinitis, 
adenoids,  and  postnasal  catarrh.  The  above  enumerated  chronic 
conditions  have,  by  their  alteration  of  the  mucosa,  placed  it  in  a 
receptive  state,  whereby  only  a  moderate  degree  of  exposure  under 
unfavorable  conditions  is  followed  by  an  acute  attack.  All  ages  are 
susceptible  to  attacks  of  acute  rhinitis,  although  it  is  more  frequent 
during  child  life  and  adolescence.  The  aged  seem  to  find  a  certain 
degree  of  exemption  from  acute  rhinitis.  The  male  sex,  on  account 
of  being  employed  in  all  occupations  which  subject  them  to  exposure 
to  a  greater  extent  than  the  female  sex,  are  the  most  frequent  suf- 
ferers. 

Exciting  Causes.  The  greatest  and  most  frequent  exciting  cause  of 
an  acute  rhinitis  is  the  exposure  of  a  portion  of  the  body  to  the  in- 
fluence of  a  moist  atmosphere  at  a  moderately  low  temperature  and 
moving  at  a  medium  average  of  velocity.  In  other  words  the  expo- 
sure of  the  body  to  a  draught  of  moist  air.  It  is  a  common  obser- 
vation that  colds  are  much  more  frequent  during  the  changeable 
clamp  weather  of  the  fall  and  spring  than  during  the  extremely  dry 
cold  weather  of  winter  or  the  hot  weather  of  summer. 

A  temperature  between  35°  and  40°  F.  which  is  moist  is  the 
most  active  exciting  cause.  At  certain  periods  of  the  early  fall  and 
spring,  in  which  the  above  atmospheric  conditions  are  frequent,  colds 
seem  to  be  epidemic.  Is  the  epidemic  the  result  of  a  given  specific 
cause,  or  the  result  of  a  number  of  people  being  exposed  to  the  same 
atmospheric  change?  A  number  of  workers  in  this  field  have  at- 
tempted to  isolate  a  micro-organism  as  the  active  agent  in  acute 
rhinitis,  among  whom  might  be  mentioned  Reinsch,  Hajek,  Klebs, 
Wright,  and  others.  While  it  is  possible  that  acute  rhinitis  is  an 
infectious  disease,  no  one  has  yet  discovered  the  acceptable  micro- 
organism, nor  has  it  been  possible  by  inoculation  with  the  serous 
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exudation  from  the  affected  nasal  cavities  to  produce  the  disease. 
The  wearing  of  wet  apparel,  especially  of  wet  or  damp  shoes  and 
stockings,  thus  allowing  a  thorough  chilling  of  an  exposed  _  portion 
of  the  body,  is  a  very  active  exciting  cause.  The  abiding  in  over- 
heated and 'ill-ventilated  places  of  amusements,  theatres,  concert- 
halls,  office  rooms,  factories,  and  private  dwellings  are  potent  causes. 
Many  of  the  acute  infectious  diseases  are  exciting  factors,  in  that 
they  are  attended  with  an  acute  rhinitis  as  one  of  the  accompany- 
ing symptoms.  Such  are  measles,  whooping-cough,  scarlet  fever, 
rotheln,  typhus,  intermittent  fever,  and  smallpox.  Certain  drugs, 
chemicals,  cereals,  and  dusts  from  manufacturing  plants,  through 
their  physical  properties  or  by  mechanical  irritation  give  rise  to 
coryza.  Also  might  be  mentioned  the  rhinitis  excited  by  the  action 
of  the  streptococcus,  erysipelatous  coccus,  and  the  gonococcus. 

Symptoms.    The  symptoms  of  an  acute  rhinitis  are  usually  of  a 
mild  constitutional  and  active  local  character.    The  invasion  may 
be  preceded  by  a  feeling  of  lassitude,  headache,  or  slighl  chilly  sensa- 
tion.  The  earliest,  and  often  pathognomonic  local  symptom  of  an 
impending  cold,  often  manifested  twenty-four  hours  before  consti- 
tutional or  other  local  symptoms,  is  a  feeling  of  irritation,  dryness, 
and  h,.at  in  the  roof  of  the  nasal  chambers  and  vault  of  the  pharynx. 
With  the  onset  of  the  attack  we  have  a  feeling  of  depression,  head- 
ache, inability  to  concentrate  the  mind,  impairment  of  the  appetite, 
constipation,  and  a  febrile  disturbance  varying  from  99  to  100  degrees. 
There  is  impairment  or  complete  loss  of  the  special  senses  of  smell 
and  taste.    The  local  symptoms  during  the  first  twenty-four  hours 
are  those  of  fulness  and  heat  and  dryness  in  the  nasal  cavity,  with 
more  or  less  difficulty  in  breathing  through  one  or  both  nasal  cham- 
bers.   One  nasal  chamber  may  be  free  while  its  fellow  is  open,  and 
this  condition  may  quickly  alternate  as  to  the  chambers  affected. 
Sneezing  during  this  stage  is  often  a  very  pronounced  and  distressing 
symptom,  and  may  continue  so  throughout  the  invasion  until  reso- 
lution is  brought  about.    The  sneezing  paroxysms  are  more  pro- 
nounced during  the  morning  hours.    At  this  period  we  have  the 
voice  more  or  less  muffled,  characterized  as  the  nasal  voice.  The 
succeeding  stage  is  one  attended  with  a  profuse  saline  serous  transu- 
dation which  is  of  an  exceedingly  irritating  character,  often  causing 
excoriation  about  the  alse  and  upper  lip.    We  also  often  notice  at 
this  time  a  crop  of  labial  or  nasal  herpes  which  add  greatly  to  the 
patient's  discomfort.    The  secretion  rapidly  passes  through  the  suc- 
cessive stages  from  serous  to  seromucous,  and  mucous  to  mucopuru- 
lent.   As  the  discharge  becomes  less  watery  and  more  surcharged 
with  broken-down  and  desquamated  cellular  elements  and  leuco- 
cytes, it  becomes  less  fluid  and  tends  to  collect  in  incrustations.  The 
amount  of  nasal  stenosis  existing  during  an  attack  of  acute  rhinitis 
varies  greatly  in  different  individuals  and  in  the  same  individuals 
during  different  a  ttacks.    It  is  often  noted  that  throughout  an  attack 
a  patient  may  be  fairly  free  of  stenosis  during  the  day,  yet  upon 
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retiring  at  night  it  is  noticed  that  almost  immediately  a  complete 
and  persistent  blockage  of  both  chambers  occurs,  the  obstruction 
being  more  pronounced  in  the  dependent  chamber.  Coughing  at 
night  is  an  extremely  distressing  symptom  to  many  patients,  and  is 
particularly  noticed  in  children.  This  night-coughing  is  clue  to  the 
irritation  excited  by  mouth  breathing  and  the  acrid  secretion  irri- 
tating an  already  over-sensitive  pharynx.  Cough  may  be  more  or  less 
present  throughout  the  waking  hours.  Besides  the  characteristic 
alteration  of  the  voice,  due  to  the  blockage  of  the  nose,  we  may  have 
hoarseness  to  aphonia,  due  to  the  amount  of  synchronous  involve- 
ment of  the  larynx.  The  severity  of  the  headache  is  dependent  upon 
the  amount  of  fever  and  the  extent  of  the  implication  of  the  ethmoidal 
and  frontal  sinuses.  Early  in  the  attack  there  may  be  noticed  a 
feeling  of  stuffiness  or  fulness  in  the  ears,  often  ringing  or  undue 
resonance  of  the  voice,  acute  soreness  or  actual  pain,  and  dizziness. 
Often  in  children  and  in  severe  rhinitis  in  adults  we  have  acute  simple 
or  suppurative  otitis.  Frequently  there  is  congestion  and  redness 
of  the  conjunctiva. 

Diagnosis.  The  diagnosis  is  readily  made  from  the  local  and  con- 
stitutional symptoms  present.  In  all  cases  a  thorough  and  careful 
exploration  of  the  nasal  chambers  should  be  made  by  anterior  and 
posterior  rhinoscopy.  During  the  initial  stage  the  mucous  mem- 
brane will  be  noted  as  intensely  livid  and  free  from  moisture,  and 
the  turbinates  so  swollen  as  to  come  quite  or  almost  in  contact  with 
each  other  and  the  septum— practically  obstructing  the  view  beyond 
the  vestibule  of  the  nose.  During  the  second  stage  the  membrane  will 
be  noted  to  be  of  a  cleep-red  color,  succulent,  and  with  desquamated 
cells  here  and  there  disseminated  on  its  surface;  the  amount  of  ob- 
struction due  to  turbinal  engorgement  is  not  as  great  as  in  the  primary 
stage.  During  the  third  stage  the  membrane  is  not  so  vividly  red, 
the  turbinal  engorgement  is  not  so  great,  and  the  inferior  and  middle 
meatus  will  be  noted  as  showing  more  or  less  mucopurulent  discharge. 

The  complications  of  acute  rhinitis  are  those  conditions  due  to  a 
direct  extension  of  the  inflammation  through  continuity.  We  may 
have  extension  to  the  accessory  cavities,  temporary  occlusion  of  the 
lacrymal  duct  with  epiphora,  conjunctivitis,  pharyngitis,  temporary 
obstruction  of  the  Eustachian  tube,  acute  catarrh  of  the  tube  and 
the  middle  ear,  acute  simple  and  suppurative  inflammation  of  the 
middle  ear. 

The  prognosis  is  very  favorable  as  to  recovery.  Caution  should 
be  observed  as  to  prognosis  in  the  very  young  and  the  aged,  as  exten- 
sion may  give  rise  to  serious  involvement  of  pulmonary  tissue.  Due 
effort  should  be  made  to  bring  about  complete  resolution  in  order 
to  prevent  the  catarrh  from  passing  into  the  chronic  state,  or  the 
establishment  of  the  tendency  to  recurrence. 

Treatment.  It  is  greatly  to  be  deprecated  that  an  acute  rhinitis 
is  considered  such  a  trivial  affair  by  the  average  layman,  and  that 
it  is  permitted  in  the  large  proportion  of  cases  to  follow  its  own  course 


772 


NOSE  AND  THROAT. 


without  effort  to  bring  about  a  perfect  resolution.    It  would  be  well 
if  we  could  educate  the  laity  as  to  the  seriousness  of  neglected  acute 
rhinitis,  and  the  importance  of  bringing  it  to  a  quick  resolution. 
There  seems  to  be  no  doubt  that  during  the  early  stage  the  attack 
can  be  speedily  brought  to  resolution  by  resorting  to  abortive  treat- 
ment.   The  patient  should  be  put  to  bed,  or  at  least  confined  for 
twenty-four  or  forty-eight  hours  within  doors.    This  confinement  is 
not  always  possible,  but  it  is  desirable  when  practicable.    The  im- 
portant part  in  the  early  treatment  is  the  restoration  of  the  equi- 
librium between  the  disturbed  action  of  the  skin  and  the  engorged 
nasal  mucous  membrane,  which  is  best  accomplished  through  active 
diaphoresis  and  local  depletion.    The  diaphoresis  can  be  as  well 
excited  by  the  administration  of  a  copious  draught  of  a  tasteful  hot 
drink  as  through  the  agency  of  drugs.    The  diet  should  be  limited, 
better  limited  to  a  strict  liquid  character.    A  Dover's  powder  of 
10  grains  may  be  given,  or  0.30  of  bromide  of  quinine  may  be  given 
at  bedtime.    As  a  good  derivation,  as  well  as  for  its  active  depletory 
effect,  calomel  in  divided  doses,  followed  by  a  saline  purge  in  the 
morning,  materially  aids  the  resolution.    For  purposes  of  active  local 
depletion  1  know  of  no  remedy  that  acts  as  thoroughly  as  a  tablet 
of  0.01  of  chloride  of  sodium  introduced  in  each  nasal  chamber,  as 
suggested  by  Kyle.    When  the  patient  cannot  be  confined  abso- 
lutely to  the  house,  but  is  able  to  remain  within  doors  the  greater 
port  ion  of  the  day,  I  have  found  codeia  and  ammonia  carbonate,  in 
cherry  laurel  water,  by  its  mild  diaphoretic  action,  to  accomplish 
great  good.    It  is  administered  as  follows: 

Codeiffi,  0.06 
Ammonii  carbonat.,  1.50 
Syr.  tolutan.,  32.00 
Glycerins,  8.00 
Aquae  lauro-cerasi.  ad  90.00 
gig  —Teaspoonful  every  hour  until  fourth  dose,  then  every  two  hours. 

For  relief  of  head  pain  I  find  that  applications  as  hot  as  can  be 
borne  applied  to  the  forehead  as  continuously  as.  possible  afford 
the  greatest  relief.  If  the  abortive  treatment  fails,  as  it  will  in  many 
cases,  the  further  treatment  must  be  symptomatic.  The  bowels 
should  be  kept  freely  evacuated  with  morning  and  evening  doses  of 
sixteen  grains  of  sodium  phosphate.  Acute  rhinitis  occurring  in  the 
lithsemic  can  best  be  combated  by  a  strict  dietary  and  the  adminis- 
tration of  lithia  and  phosphate  of  sodium.  In  the  rheumatic  the 
constitutional  treatment  should  be  the  salicylates  or  sahcin.  In  the 
malarial  brisk  purging  with  calomel,  followed  by  the  administration 
of  quinine.  Should  the  distention  of  the  turbinates  be  so  great  as 
to  give  rise  to  distressing  symptoms  temporary  relief  may  be  afforded 
through  the  application  of  cocaine  or  suprarenal  extract.  Cocaine 
and  suprarenal  extract  deplete  through  contraction  of  the  turbinal 
vascular  tissue.  It  is  extremely  unwise  to  place  cocaine  in  the  hands 
of  the  patient  for  self  local  administration,  on  account  of  the  danger 
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which  ever  exists  of  exciting  in  the  individual  the  cocaine  habit, 
unless  it  can  be  prescribed  in  such  form  that  the  patient  will  be  totally 
unaware  of  the  nature  of  the  drug  being  employed.  Cocaine  is  best 
used  in  a  4  per  cent,  aqueous  solution.  As  its  action  is  very  transi- 
tory it  should  be  repeated  as  frequently  as  every  four  hours.  It  may 
be  used  by  spraying,  or  better,  by  saturating  pledgets  of  absorbent 
cotton  with  the  solution  and  introducing  these  into  the  nasal  cham- 
ber, where  they  are  allowed  to  remain  a  few  moments,  after  which 
the  cotton  is  removed.  Suprarenal  extract  is  a  most  advantageous 
drug  for  depletion  by  contraction,  as  it  has  even  a  more  thorough 
as  well  as  a  more  prolonged  action  than  cocaine,  and  is  unattended 
with  any  of  the  clangers  which  accompany  the  use  of  the  latter  drug. 
The  suprarenal  extract  can  be  used  comparatively  freely,  as  it  does 
not  seem  to  have  any  unpleasant  constitutional  effects  when  thus 
used  locally.  It  is  best  used  according  to  the  following  formula,  as 
suggested  by  Ingals,  and  may  be  introduced  as  directed  above  in  the 
use  of  cocaine,  or  by  spraying: 


In  the  second  stage,  attended  with  the  profuse  mucopurulent  dis- 
charge, I  find  that  the  spraying  or  douching  of  the  nose  with  a  mild 
alkaline  tepid  solution  three  or  four  times  daily  gives  marked  relief. 
This  solution  may  consist  of  bicarbonate  and  biborate  of  soda,  0.60 
of  each  to  30  of  tepid  milk;  and  as  good,  if  not  better,  solution  for 
the  same  purpose  can  be  made  by  dissolving  one  of  the  nasal  plasma 
tablets1  in  60  grammes  of  tepid  water.  A  very  comforting  solution 
for  this  purpose  can  be  made  by  dissolving  0.30  of  sodium  chloride 
to  the  ounce  of  tepid  milk.  Another  excellent  solution  is  a  3  per 
cent,  solution  of  boric  acid.  Applications  made  twice  daily  at  this 
stage,  after  this  cleansing  with  one  of  the  above  solutions,  of  a  men- 
thol-camphor-iocline  solution,2  in  which  benzoinol  or  other  form  of 
refined  petroleum  is  the  menstruum,  adds  not  only  greatly  to  the 
comfort  of  the  patient,  but  also  materially  in  bringing  about  reso- 
lution. If  the  local  condition  seems  to  be  following  a  protracted 
course  in  spite  of  the  agents  employed,  it  is  wise  to  use  some  mild 


Adrenals  (desiccated), 
Acid,  boric, 
Aquse  camphor*  (hot), 
Aquae  destil.  (hot), 


4.00 
1.00 
32  00 
32.00 


M.   Macerate  for  four  hours,  then  filter. 


1  Compressed  tablet  plasma  nasal  (Dr.  Murray  McFarlane) : 
Sodium  chloride,  5%  grains.  0 

Sodium  sulphate,          1%  "  0 

Sodium  phosphate,  "  0 

Potassium  chloride,         2/6  "  0 

Potassium  sulphate,        i<(  "  0 

Potassium  phosphate,      'A  "  0 

Menthol,                      Vi'e  "  0 
a  Formula  for  menthol-camphor-iodine  solution : 

Menthol,  1.50 

Camphor,  0.50 

Iodine,  0.03 

Benzoinol,  32.00 


0.02592  " 


0.0162 
0.0216 


0.3604  grammes. 


0.0972 
0.0162 


0.00432  " 
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astringent  in  aqueous  solution  to  aid  in  bringing  about  resolution. 
The  two  best  agents  of  this  class  are  either  a  1  per  cent,  solution  of 
silver  nitrate  or  chloride  of  zinc.  The  acute  rhinitis  occurring  in 
early  infancy  is  an  extremely  distressing  affection,  as  through  its 
obstruction  of  normal  respiration  it  interferes  seriously  with  the 
sleep,  prevents  the  infant  from  nursing,  and  may,  by  impairing  the 
nutrition,  give  rise  to  more  serious  complications.  Great  relief  can 
be  given  'these  little  sufferers  by  irrigating  the  nasal  chamber  with  a 
tepid  alkaline  solution  introduced  by  means  of  an  eye  dropper.  The 
head  is  well  held  and  the  tip  of  the  eye  dropper  is  introduced  just 
within  the  vestibule  of  the  nose,  and  the  solution  forced  through 
drop  by  drop  until  each  nasal  chamber  is  cleaned.  The  use  of  the 
alkaline  solution  can  be  followed  by  a  few  drops  of  a  1  per  cent, 
solution  of  camphor  in  benzoinol  or  albolene. 

Prophylaxis.  It  would  seem  irrational  to  close  this  subject  of  acute 
rhinitis  without  referring  to  the  importance  of  prophylaxis.  Proper 
clothing  and  properly  protective  clothing  are  most  important  in  the 
prevention  of  colds.  Too  heavy  clothing  is  as  bad  as  insufficient 
clothing.  Well-selected  underclothing  of  medium  weight  is  amply 
sufficient  for  use  in  temperate  climates.  Proper  regard  should  be 
had  to  the  foot  covering.  The  shoes  for  out-of-door  wear  should 
have  t  hick  soles,  and  when  allowed  to  become  damp  should  be  changed 
immediately.  Rubber  overshoes  should  always  be  worn  on  damp 
or  rainy  days.  Mufflers  about  the  neck,  scarfs,  and  furs  should  be 
discarded.  Of  all  means  to  prevent  cold-catching  I  know  of  no  means 
so  potent  as  a  moderately  cool  bath,  between  60°  and  70°  F.,  taken 
every  morning  or  evening.  Chronic  conditions  of  the  nasal  chamber 
should  be  corrected. 

Chronic  Rhinitis.  Simple  Chronic  Rhinitis  and  Hypertrophic 
Rhinitis.  Chronic  rhinitis  is  a  chronic  inflammation  of  the  mucous 
membrane  lining  the  nasal  cavities.  It  is  characterized  by  an  altera- 
tion of  the  mucous  membrane  and  a  change  in  the  quantity  and  quality 
of  the  secretion.  In  the  milder  type  the  swelling  of  the  mucous  mem- 
brane is  moderate  and  the  change  in  the  secretion  more  pronounced, 
the  so-called  simple  chronic  rhinitis.  In  the  more  severe  type  the 
swelling  in  the  mucous  membrane  is  greater  and  attended  with  a 
permanent  dilatation  of  the  bloodvessels  and  increased  growth  of  the 
intravascular  connective  tissue,  with  an  alteration  of  the  quality  of 
the  secretion,  the  hypertrophic  rhinitis.  As  a  result  of  the  swelling 
of  the  mucous  membrane  and  increase  in  submucous  intravascular 
tissue,  we  have  more  or  less  encroachment  upon  the  normal  lumen 
of  the  nasal  chambers,  whereby  there  is  interference  with  free  nasal 
respiration.  This  engorgement  of  the  turbinal  tissue  may  involve 
only  the  inferior  turbinate  or  affect  both  the  inferior  and  middle 
turbinate.  It  may  show  tumor-like  masses  affecting  the  anterior 
extremities  of  the  inferior  turbinates,  or  similar  conditions  affecting 
their  posterior  extremities.  In  either  circumstance  these  enlarge- 
ments are  known  as  hypertrophies  and  are  designated  as  anterior 


INFLAMMATORY  DISEASES  OF  THE  UPPER  AIR  PASSAGES.  775 

or  posterior,  according  to  their  location.  Ofttimes  we  find  on  the 
surface  of  the  septum,  especially  about  its  cartilaginous  portion, 
masses  of  erectile  tissue  under  varying  states  of  hypertrophy.  A 
similar  condition  is  often  observed  at  the  posterior  border  of  septum, 
where  it  stands  out  as  elliptical  masses  rounding  out  on  either  side 
of  the  free  posterior  edge  of  the  septum  as  observed  in  the  rhinoscopic 
mirror.  The  gradation  between  the  two  types  of  chronic  rhinitis  is 
so  difficult  that  it  is  sometimes  almost  impossible  to  determine  where 
the  simple  form  ends  and  the  hypertrophic  begins.  The  application 
of  cocaine  will  often  enable  us  to  make  this  distinct.  After  the  appli- 
cation of  the  cocaine  solution,  if  the  swelling  all  disappears,  the  mucous 
membrane  apparently  being  tightly  adherent  to  the  turbinal  body, 
the  condition  is  one  of  hypersemia,  and  should  be  classed  as  a  simple 
chronic  rhinitis.  If  after  the  application  of  the  cocaine,  however, 
the  mucous  membrane  does  not  contract  down  upon  the  turbinal 
bodies,  but  presenting  here  and  there  redundance  of  tissues,  we  recog- 
nize that  we  have  a  true  hyperplasia,  and  the  condition  should  be 
designated  as  a  hypertrophic  rhinitis. 

Etiology.  When  one  considers  the  physiological  functions  of  the 
nasal  chambers  and  the  varying  changes  to  which  this  action  must 
accommodate  itself  during  the  twenty-four  hours,  we  can  readily 
understand  how  it  can  become  the  subject  of  varying  degrees  of 
disease.  The  various  organs  and  structures  of  the  body  are  subject, 
more  or  less,  to  periods  of  increased  activity,  but  no  organ  is  called 
upon  to  meet  such  varied  changes  in  physiological  functions  as  the 
nasal  chambers.  The  atmosphere  in  its  varying  vagaries  as  to  its 
density,  humidity,  and  temperature,  the  changes  produced  in  the 
atmosphere  by  artificial  agencies,  as  heating  and  overcrowding,  dust 
and  emanations  contained  therein  from  animal  contamination,  all 
call  upon  the  nasal  chambers  for  varying  active  changes  in  its  vascular 
tension.  The  most  frequent  cause  of  the  chronic  types  of  rhinitis 
is  the  acute  rhinitis.  The  occurrence  of  frequent  acute  attacks  which 
are  neglected  and  not  brought  to  complete  resolution  leave  after  each 
succeeding  attack  a  certain  amount  of  residual  inflammation  which 
often  terminates  in  hypertrophy.  Climatic  influences  no  doubt  exert 
a  most  potent  influence  in  the  production  of  hypertrophic  catarrh. 
A  moist,  temperate  climate,  with  frequent  and  sudden  changes  both 
in  the  degree  of  humidity  and  temperature,  are  most  potent  agents 
for  the  production  of  chronic  rhinitis.  The  before-mentioned  con- 
ditions prevail  along  the  Atlantic  seaboard  and  in  the  lake  region  of 
our  country,  and,  as  is  well  known,  this  type  of  catarrh  is  very  preva- 
lent in  these  regions.  In  the  high  plains  of  our  Western  country, 
strong  winds  laden  with  alkali  dust  also  produce  these  changes.  It 
is  remarkable  how  a  change  in  atmospheric  surroundings  will  often 
produce  a  most  marked  temporary  benefit  to  chronic  rhinitis,  the 
original  state  recurring  when  the  patient  returns  to  his  former 
habitat. 

I  believe  this  improvement  is  often  as  much  due  to  the  alteration 
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in  the  individual's  habits  of  life  through  absence  from  his  formal 
daily  life,  as  to  the  alteration  in  the  atmospheric  surroundings. 

The  action  of  various  admixtures  which  are  conveyed  by  the  atmos- 
phere, as  the  dust  of  the  streets  surcharged  with  the  excreta  of  ani- 
mals, the  dust  from  factories,  the  dusts  to  which  stonemasons,  millers, 
and  bronze-workers  are  exposed,  the  chemicals  set  free  by  work  in 
certain  chemical  factories  and  reducing  establishments,  and  under 
this  grouping  could  be  included  the  inhalation  of  heated  atmosphere 
observed  in  such  occupations  as  that  of  plate-printing  and  book- 
binding, have  their  deleterious  effects. 

The  habits  of  life  and  occupation  are  instrumental  in  producing 
this  condition.    There  can  be  no  doubt  that  the  excessive  use  of 
tobacco,  either  by  chewing  or  smoking,  through  its  constant  irritation 
of  the  nasal  mucous  membrane  and  its  toxic  action  on  the  vascular 
system,  causes  engorgement  and  chronic  changes  in  the  nasal  mucous 
membrane.    The  same  may  be  said  of  the  action  of  alcohol.  A 
sedentary  occupation  which  permits  of  only  a  moderate  degree  of 
general  muscular  activity  and  out-of-door  life,  with  abiding  in  over- 
heated and  badly  ventilated  rooms,  exerts  its  deleterious  influence. 
Various  disturbances  on  the  part  of  other  organs  or  systems  of  the 
body,  such  as  the  cardiac,  hepatic,  gastro-intestinal,  and  the  sympa- 
thetic nervous  system  are  attended  with  changes  in  the  nasal  mucosa. 
Those  constitutional  conditions  which  are  known  as  lithsemia,  rheu- 
matism, and  neurasthenia,,  scrofula,  syphilis,  and  tuberculosis,  are  all 
predisposing  factors  in  chronic  rhinitis.    I  am  very  much  inclined 
to  doubt  whether  there  is  a  condition  which  might  he  called  the 
catarrhal  diathesis.    1  am  more  inclined  to  believe  that  the  constitu- 
tional conditions  just  enumerated  are  more  instrumental  in  producing 
changes  of  a  chronic  type  in  the  nasal  mucous  membrane  than  many 
are  willing  to  admit.    Local  changes  within  the  nasal  chambers, 
accessory  cavities,  and  pharynx  are  often  the  primary  disturbing 
factors.    By  far  the  most  frequent  of  these  local  changes  exerting 
an  influence  is  an  alteration  in  the  nasal  septum,  either  in  the  form 
of  a  deflection  or  of  a  septal  spur.    Through  the  instrumentality  of 
spurs  and  deflection  of  the  septum  the  nasal  cavities  are  more  or  less 
obstructed,  the  air  current  in  the  nose  is  disturbed,  the  foreign  sub- 
stances which  gain  access  to  the  nasal  chambers  are  not  removed  m 
the  usual  way,  the  secretions  accumulate,  and  the  local  nutrition 
suffers.    When  the  nasal  chamber  is  obstructed  by  a  deflection  or 
spur  of  the  septum,  the  incoming  column  of  air  is  carried  over  that 
portion  of  the  turbinate  body  behind  the  deflection,  upon  which  it 
diminishes  the  atmospheric  pressure.    This  diminished  atmospheric 
pressure  when  persisted  in  continuously,  gradually  results  in  tur- 
gescence  and  hyperemia,  which  in  turn  are  followed  by  increased 
tissue  growth  in  that  portion  of  the  turbinate  affected.  Diseases  of  the 
accessory  sinus  by  the  irritant  action  of  the  purulent  discharge  upon 
the  nasal  mucosa  give  rise  to  more  or  less  swelling  of  the  turbinal  tissue. 
In  ethmoid  disease  the  change  produced  in  the  middle  turbinate  is 
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always  very  pronounced.  Adenoid  growths,  as  well  as  enlargement 
of  the  faucial  tonsils,  are  very  active  factors  as  primary  agents  in  the 
production  of  chronic  rhinitis.  They  not  only  act  by  interfering  with 
the  return  of  venous  blood,  thus  producing  a  passive  congestion,  but 
also  by  interferign  with  the  proper  ventilation  of  the  nasal  chambers. 

The  consideration  of  the  etiology  would  be  incomplete  without 
taking  into  consideration  the  possible  activity  of  the  various  micro- 
organisms which  are  found  in  the  secretions  of  chronic  nasal  catarrh. 
The  pus-producing  micro-organisms  are  frequently  found  in  the  secre- 
tions of  chronic  rhinitis,  but  the  same  organisms  are  never  found  in 
the  substance  of  the  mucous  membrane.  The  micro-organisms  so 
found  are  the  same  as  those  found  in  normal  nasal  chambers,  and 
therefore  have  no  influence  in  producing  chronic  rhinitis,  which  is 
clearly  a  non-infectious  inflammation  of  the  mucous  membrane. 
Chronic  rhinitis  affects  most  frequently  young  adults,  the  male  to  a 
greater  extent  than  the  female  sex. 

Symptoms.  The  most  pronounced  symptoms  which  are  noticed 
by  the  sufferer  is  the  alteration  in  the  nasal  secretion  and  the  obstruc- 
tion to  normal  nasal  respiration. 

The  nasal  secretion  is  altered  in  quantity  and  quality.  The  amount 
of  secretion  normally  secreted  by  the  vascular  tissue  of  the  nasal 
chamber  during  health  is  about  a  pint  during  the  twenty-four  hours, 
which  is  taken  up  during  the  natural  process  of  respiration  by  the 
incoming  air,  so  as  not  to  be  appreciated  as  moisture  within  the  nasal 
chambers.  Added  to  this  serous  secretion,  which  may  be  increased 
or  diminished  as  hypersemia  or  hypertrophy  is  present,  we  have  an 
increased  admixture  of  mucus,  leucocytes,  and  epithelial  cells  as  a 
result  of  the  engorged  condition  of  the  chronic  inflamed  mucous 
membrane.  During  the  early  stages  of  chronic  rhinitis,  when  hyper- 
semia of  the  mucosa  is  more  pronounced,  we  have  an  increase  in  the 
amount  of  secretion  produced,  the  amount  varying  greatly  in  indi- 
vidual cases.  Often  patients  note  the  amount  of  secretion  produced 
by  the  number  of  handkerchiefs  used  during  the  twenty-four  hours. 
The  secretion  not  only  is  removed  through  the  anterior  nares,  but 
often  gravitates  back,  and  is  drawn  out  of  the  pharynx  by  the  un- 
pleasant nasal  screatus  which  we  so  often  notice.  When  the  hyper- 
trophy becomes  great  there  is  stagnation  in  the  turbinal  bodies  and 
an  interference  with  the  exosmosis  of  serum,  which  naturally  dimin- 
ishes the  amount  of  discharge.  In  this  latter  condition  the  patients 
complain  of  a  feeling  of  fulness,  as  though  secretion  existed,  which, 
blow  as  they  may,  they  cannot  remove.  They  speak  of  a  feeling  of 
heat  and  dryness.  The  quality  of  the  secretion  is  also  variable. 
When  the  discharge  is  abundant  it  is  more  seromucous  or  mucous  in 
character.  When  less  abundant  it  is  more  mucopurulent,  showing 
a  moderate  admixture  of  leucocytes  and  epithelial  cells.  It  often, 
when  deficient  in  water  elements,  dries  on  the  septum  and  on  the 
turbinal  bodies  in  the  form  of  flaky  crusts.  The  secretion  rarely  has. 
any  odor. 
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As  a  result  of  the  vascular  growth,  the  thickening  of  the  mucosa 
and  the  uncertain  vascular  tension  of  the  vessels  composing  the  tur- 
binal  tissue,  we  have  a  varying  amount  of  stenosis  of  the  nasal  cham- 
bers, and,  as  a  result,  the  interference  with  normal  nasal  respiration. 
It  is  interesting  to  observe  how  the  character  and  degree  of  stenosis 
manifests  itself  in  the  different  individuals  and  in  the  same  individuals 
at  different  times.  The  stenosis  may  be  most  marked  in  one  nasal 
chamber  constantly  or  affect  one  nasal  chamber  solely.  It  frequently 
shows  a  very  vacillating  tendency,  obstructing  the  right  cavity  at  one 
moment,  the  left  being  practically  free,  and,  without  apparent  reason, 
suddenly  reversing  the  situation.  Many  individuals  note  perfect 
freedom  of  breathing  while  moving  about  during  the  day,  noticing 
the  obstruction  only  when  lying  down  to  rest  at  night.  This  obstruc- 
tion, which  is  present  at  night,  may  obstruct  both  nasal  chambers, 
or  may  be  noticed  in  the  nasal  chamber  which  is  undermost.  The 
change  of  atmospheric  surroundings  will  often  diminish  or  intensify 
the  stenosis,  that  is,  while  abiding  in  overheated  and  overcrowded 
rooms  the  stenosis  is  usually  most  profound,  whereas  moving  about 
in  the  open  usually  gives  the  greatest  freedom  permissible.  As  a 
result  of  this  stenosis,  and  mouth-breathing,  which  it  entails,  we  have 
resulting  changes  produced  in  the  naso-  and  oropharynx.  The  changes 
set  up  in  the  upper  pharynx  are  usually  in  the  way  of  chronic  inflam- 
mation in  the  mucous  membrane,  with  increased  glandular  activity. 
As  a  result  of  these  changes  we  have  that  train  of  symptoms  often 
present  which  are  due  to  the  accumulation  of  thick,  ropy,  viscid  secre- 
tion in  the  nasopharynx,  the  effort  to  remove  this  secretion  being 
often  at  tended  wit  h  retching,  nausea,  and  vomiting. 

Another  result  of  the  nasal  obstruction  is  enlargement  of  the  uvula 
and  infiltration  of  the  pillars  of  the  fauces.  The  mouth  is  usually  dry 
and  the  tongue  coated,  especially  on  awakening  in  the  morning. 

Cough  is  not  only  frequently  present,  but  ofttimes  is  an  exceed- 
ingly distressing  symptom.  Some  individuals  may  be  practically 
free  from  coughing  during  the  day,  but  upon  lying  clown  at  night  it 
quickly  makes  itself  manifest.  This  night  coughing  is  due  partly  to 
the  mouth-breathing  and  often  to  the  irritation  of  the  secretion  which 
passes  into  the  pharynx  while  the  patient  is  in  a  recumbent  position. 
Cough  which  is  present  more  or  less  during  the  waking  hours  is  due 
to  the  changes  excited  in  the  pharynx  and  larynx. 

Headache  is  a  very  frequent  and  often  very  distressing  symptom 
of  chronic  rhinitis.  Its  frequency  would  make  it  one  of  the  most  pro- 
nounced of  the  secondary  symptoms  of  chronic  rhinitis.  Most  fre- 
quently it  is  a  brow-pain,  being  located  over  the  forehead,  more 
marked  in  the  morning  on  arising,  almost  or  quite  disappearing  during 
the  day.  A  feeling  of  pressure  or  general  fulness  about  the  head  or 
occipital  uneasiness  is  often  noticed.  A  general  feeling  of  lassitude  is 
frequently  present  in  the  morning.    Snoring  is  common. 

Impairment  of  the  senses  of  taste  and  smell  are  occasionally  present 
in  chronic  rhinitis.    The  obstruction  of  the  nasal  chambers  as  well 
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as  actual  structural  changes  in  the  mucosa  of  the  olfactory  organ  are 
responsible  for  these  conditions.  With  the  impairment  of  the  olfaction 
we  have  its  correlated  special  sense  also  suffering.  These  changes 
are  in  no  sense  an  essential  anosmia,  as  there  is  usually  a  complete 
restoration  with  the  return  to  the  normal. 

Sneezing  is  a  common  symptom.  Frequently  patients  have  par- 
oxysms of  sneezing  when  rising  in  the  morning,  which  subside  during 
the  preparation  of  the  toilet.  Paroxysms  often  manifest  themselves 
when  the  patient  is  exposed  to  the  direct  rays  of  the  sun.  The  greater 
the  hypertrophy  in  the  middle  turbinate  region  the  more  marked  is 
this  disturbance. 

The  timbre  and  character  of  the  voice  is  altered  in  proportion  to  the 
persistency  and  amount  of  the  nasal  stenosis.  The  voice  is  that 
characterized  as  nasal,  and  differs  markedly  from  the  voice  produced 
by  enlarged  tonsils  or  adenoids. 


Fig.  411. 


Anterior  rhinoscopy,  showing  anterior  hypertrophy  of  inferior  turbinate.  (Cohen.) 

The  diagnosis  is  made  complete  through  physical  examination  of  the 
nasal  chambers  by  anterior  and  posterior  rhinoscopy. 

By  anterior  rhinoscopy  it  will  be  observed  that  the  mucous  mem- 
brane is  of  a  deep  reddish  appearance  and  quite  succulent,  with 
strands  of  mucus  running  between  the  turbinate  bodies  and  the  sep- 
tum. In  the  mild  types  the  turbinal  tissue  will  be  projected  outward 
toward  the  septum  in  an  even,  round  manner,  nearly  approaching 
contact  with  the  septal  walls.  Often  web-like  crusts  of  dry  mucus 
will  be  found  in  the  vestibule  of  the  nose  and  over  the  surface  of 
the  turbinate.  More  or  less  mucus  is  observed  in  the  inferior  meatus 
in  this  condition.  In  the  hypertrophic  form,  on  account  of  the  pro- 
li ('oration  of  the  cellular  elements,"  we  find  the  mucous  membrane 
paler  than  in  the  hyper?omic  form.  The  swelling  of  the  mucosa  in 
this  typo  is  more  irregular  than  in  the  hypcramiic  type,  and  shows 
a  marked  tendency  to  the  development  of  redundances  at  the  ante- 
rior and  posterior  extremities  of  the  inferior  turbinates,  which  often 
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show  a  rugose  appearance.  At  times  the  hypertrophied  tissue  over 
the  anterior  extremity  shows  almost  a  tumor-like  swelling  hanging 
down  and  filling  up  the  inferior  meatus.  The  greater  the  redundancy 
of  tissue  the  paler  its  color.  We  often  find  hypertrophied  masses  of 
erectile-like  tissue  on  the  septum  wall  anteriorly.  By  posterior  rhin- 
oscopy we  find  varying  degrees  also  of  swelling  of  the  posterior  ex- 
tremities of  the  turbinates.  The  posterior  end  of  the  inferior  tur- 
binates is  most  frequently  affected,  and  they  vary  from  a  single 
rounding  of  the  posterior  extremity  to  large  tumor-like  masses  that 
fill  out  '"the  posterior  nasal  orifices  and  protrude  into  the  pharynx. 
They  are  either  rugous  in  appearance,  or  show  that  singular  indented- 
like  surface  which  has  caused  them  to  he  likened  to  a  mulberry.  The 
color  of  posterior  hypertrophies  is  grayish  white.  The  mucosa  of  the 
posterior  extremity  of  the  septum  often  shows  an  elliptical  grayish- 
white  swelling.  Through  the  use  of  cocaine  and  the  probe  we  are  able 
to  differentiate  with  a  degree  of  nicety  the  hyperamiic  cases  from 
the  hypertrophic  and  the  amount  of  hypertrophy  present.  A  5  per 
cent,  solution  of  cocaine  suffices  for  this  purpose.    It  is  best  brought 


Fig.  412.  FIG.  413. 


Flo.  412.— Hypertrophy  of  posterior  extremities  of  inferior  turbinate  as  observed  through  posterior 
rhinoscopy. 

Fig.  413.— Elliptical  swellings  on  posterior  fundus  of  septum,  with  hypertrophy  of  right,  middle, 
and  inferior  turbinates. 


into  contact  with  the  mucous  membrane  by  introducing  a  small 
pledget  of  cotton  saturated  with  the  cocaine  solution  into  the  nasal 
chambers.  The  cotton  is  allowed  to  remain  in  contact  with  the 
turbinal  tissues  for  a  moment,  when  it  is  withdrawn.  After  waiting 
a  few  moments  for  the  action  of  the  drug,  on  inspection  we  will  find 
the  mucous  membrane  very  much  contracted  under  the  influence  of 
the  cocaine.  In  the  simple  hyperaemic  condition  the  cavity  will  be 
quite  roomy  and  the  turbinal  tissue  firmly  drawn  down  over  the 
turbinal  bodies,  excepting  where  here  and  there  will  be  noted  slight 
swellings  which  will  indent  upon  the  use  of  the  probe. 
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In  the  hypertrophic  form  there  will  also  be  considerable  retraction ; 
but,  nevertheless,  there  will  be  noted  a  cushion-like  mass  on  the 
anterior  extremity  of  the  inferior  turbinate,  slightly  mobile  on  the 
use  of  the  probe,  likewise  masses  on  the  body,  which  are  velvety  to 
the  feel  of  the  probe  and  which  indent  upon  pressure.  It  is  remark- 
able how  the  action  of  cocaine  causes  the  almost  complete  disappear- 
ance of  posterior  hypertrophies,  however  ponderous  they  may  be. 

We  frequently  note  also  pendulous-like  masses  which  hang  from 
the  lower  border  of  the  middle  of  the  inferior  turbinate,  and  which  can 
be  lifted  up  from  the  floor  of  the  nose. 
The  middle  turbinate  presents  vary- 
ing degrees   of   swelling,  showing 
enlargement  along  its  inferior  bor- 
der, about  the  middle,  or  increase 
throughout  its  whole  contour.  Oft- 
times  we  find  the  middle  turbinate 
showing  almost  a  myxomatous  de- 
generative   change,   approaching,    '         Mulberry-like  enlargements  of  posterior 
not   quite    passmg   into  the   Change     extremities  of  inferior  turbinate.  (Cohen.) 

known  as  ethmoiditis.  It  is  remark- 
able to  observe  how  often  one  nasal  chamber  will  be  continuously 
more  seriously  affected  than  the  other.  It  is  quite  important  in 
making  these,  as  well  as  all  examinations  of  the  nasal  chambers,  to 
use  the  nasal  probe  liberally,  not  only  before,  but  after  the  instilla- 
tion of  cocaine. 

Complications.  The  most  frequent  as  well  as  the  most  distressing 
•complications  of  chronic  rhinitis  are  those  due  to  changes  in  the  . 
auditory  apparatus.  There  is  no  doubt  that  the  greater  proportion 
of  all  cases  of  middle-ear  catarrh  are  excited  through  the  action  of 
chronic  rhinitis.  The  change  within  the  Eustachian  tube  and  middle 
ear  is  not  only  clue  to  the  direct  extension  of  the  catarrhal  inflam- 
mation through  continuity  of  surface,  but  is  also  produced  through 
the  imperfect  ventilation  of  the  tube  and  middle  ear.  This  rarefi- 
cation  of  the  air  in  the  tube  and  middle-ear  chamber,  after  more  or 
less  prolonged  maintenance,  results  in  hyperemia  of  the  mucous 
membrane  and  other  changes  which  are  designated  as  hypertrophic 
catarrh  of  the  middle  ear.  This  condition  produces  varying  degrees 
of  impairment  of  hearing,  tinnitus,  sensation  of  fulness  in  the  ears, 
autophonia,  vertigo,  etc. 

The  eye  often  shows  changes  as  a  result  of  chronic  rhinitis.  We 
find  as  the  result  of  the  inflammation  along  the  course  of  the  lacrymal 
duct  various  changes  excited  within  the  canal.  We  have  also  simple 
conjunctivitis,  phlyctenular  conjunctivitis,  and  keratitis.  _ 

A  number  of  apparently  serious  nervous  complications  result 
from  the  interference  with  nasal  respiration.  The  most  interesting 
of  these  is  the  dread  of  suffocation,  often  observed  in  nervous  females. 
I  have  often  had  patients  affected  with  hypertrophic  rhinitis  tell  me 
that  it  was  impossible  to  assume  the  recumbent  position  at  night, 
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on  account  of  the  sensation  of  impending  suffocation.  They  have 
distressing  dreams,  pressure  about  the  head,  impairment  of  memory, 
and  the  inability  to  concentrate  the  mind,  supra-orbital  neuralgia, 
spasms  of  the  muscles  of  the  face,  epileptic  convulsions,  asthma,  and 
spasm  of  the  larynx. 

There  is  no  doubt  that  changes  of  a  hypertrophic  character,  espe- 
cially about  the  middle  turbinate,  are  to  a  marked  extent  a  factor 
in  giving  rise  to  purulent  conditions  in  the  accessory  sinus. 

Diagnosis.  The  diagnosis  is  usually  made  complete  by  the  grouping 
together  of  the  subjective  symptoms  and  the  result  of  the  rhinoscopic 
examination.  Especially  is  to  be  emphasized  the  importance  of 
making  use  of  cocaine  and  the  probe  in  the  physical  examination. 
There  should  be  no  difficulty  hi  differentiating  this  condition  from 
other  affections  which  may  involve  the  nasal  chambers.  From  syph- 
ilitic infiltration  and  gummatous  growth  they  can  be  differentiated 
by  the  absence  of  other  lesions  of  syphilis,  the  history  of  infection, 
and  the  fact  that  infiltration  and  gummatous  deposits  do  not  con- 
tract under  the  action  of  cocaine,  and  have  a  dense  feeling  when 
touched  with  the  probe;  from  nasal  polypi  by  the  polyp  having 
a  grayish-blue  transparent  appearance,  being  mobile,  and  by  their 
pediculated  well-discerned  attachment  about  the  middle  turbinate. 
Spurs  and  deflections  are  readily  differentiated  from  the  fact  that 
they  are  firm  swellings  affecting  only  the  inner  walls  of  the  nasal 
cavity. 

Prognosis.  The  prognosis  is  usually  favorable,  although  at  times  it 
requires  a  protracted  course  of  treatment.  The  severity  of  the  case 
and  the  amount  of  hypertrophy  bear  no  relation  to  the  time  required 
in  the  healing  process.  Often  cases  with  enormous  hypertrophy  will 
yield  rapidly,  with  relief  of  all  symptoms,  while  cases  with  simple 
hyperemia  will  try  both  the  patience  of  the  physician  and  the  indi- 
vidual affected.  Too  much  assurance  should  not  be  given  to  the  relief 
of  symptoms  and  reflex  disturbances  apparently  due  to  the  chronic 
rhinitis,  as  such  conditions  may  be  influenced  by  other  pathological 
conditions  not  observable  at  once.  The  rapidity  of  result  is  often 
influenced  to  a  marked  extent  by  the  patient's  willingness  to  aid  and 
follow  all  directions  as  to  rules  of  hygiene. 

Treatment.  There  is  no  local  pathological  condition  within  the 
nasal  chambers  that  requires  such  a  thorough  consideration,  both 
constitutional,  hygienic,  and  local,  as  does  the  therapeutic  considera- 
tion of  chronic  rhinitis.  Without  a  thorough  correlation  of  the  two 
plans  of  treatment  it  is  absolutely  impossible  to  bring  about  a  lasting 
effect  as  the  result  of  treatment.  The  hygienic  surroundings  should 
be  carefully  inquired  into,  and  wherein  they  are  defective  as  regards 
care  of  the  skin,  clothing  of  the  body,  and  protection  of  the  feet, 
they  should  be  rectified  when  possible.  The  diet  of  the  patient 
should  be  carefully  gone  over,  and  that  which  is  suitable  to  the  indi- 
vidual should  be  directed  and  insisted  upon.  Frequently  an  office 
worker  will  be  following  a  dietary  suitable  only  for  an  athlete  or  a 
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laborer.  Fresh  air  in  sleeping  apartments,  dwellings,  and  offices 
should  be  required,  and  the  avoidance  of  overcrowded  badly-ventilated 
halls  and  rooms  of  general  assemblage.  Exercise,  good  hours,  and 
correction  of  habits  of  excess  should  be  made  obligatory  when  condi- 
tions demand  them.  Proper  medication  to  meet  constitutional  dis- 
turbances that  are  directly  or  indirectly  influencing  the  nasal  changes 
should  be  considered.  Removal  from  unfavorable  occupation  or 
climatic  surroundings  is  not  always  possible,  but  when  feasible,  it 
should  be  done.  And,  lastly,  if  not  least  important,  is  the  correction 
of  any  disturbed  condition  of  the  alimentary  canal. 

The  local  treatment,  which  plays  an  important  role  in  the  restora- 
tion to  the  normal  of  a  chronic  rhinitis,  has  for  its  object  the  reduction 
of  hyperemia,  the  removal  of  structural  hypertorphy,  the  lessening 
of  cellular  and  glandular  activity,  and  the  restoration  of  the  normal 
physiological  functions  of  the  nasal  cavity.  In  the  milder  types  of 
hyperaemia  and  moderate  degree  of  hypertrophy  the  local  application 
of  non-irritating  alkaline  solutions,  to  which  is  added  some  antiseptic 
agent  in  conjunction  with  the  constitutional  care,  will  often  bring 
about  a  complete  resolution.  The  solutions  which  are  most  applicable 
for  such  purpose  are  as  follows: 

Sodii  bicarbonatis, 
Sodii  boratis, 

Sodii  chloridi,       aa  32.00 
M.   Sig.— Small  teaspoonful  to  a  pint  of  water. 

Acidi  carbol.,  .30 
Sodii  bicarb.,  2.00 
Sodii  biborat.,  3.00 
Glycerinse,  4.00 
Aqua  destillat.,  180.00 

M.   Sig.— For  local  use. 

To  these  solutions  may  be  added,  according  as  the  condition  seems; 
to  demand,  any  one  of  the  astringents,  as  nitrate  of  silver  in  1  per  cent, 
solution,  sulphate  of  zinc  in  1  per  cent,  solution,  chloride  of  zinc  in 
one-half  of  1  per  cent,  solution,  and  sulphocarbolate  of  zinc. 

These  solutions  are  introduced  into  the  nasal  chambers  either  by  the 
use  of  the  atomizer  or  by  one  of  the  various  modifications  of  the  nasal 
douche,  as  the  Dessau  or  Bermingham  douche.  Due  care  should  be 
observed  to  note  that  both  nasal  chambers  are  free  enough  to  permit 
the  return  of  fluid.  Thorough  care  and  caution  should  be  given  to 
the  use  of  solutions  for  this  purpose,  and  I  cannot  too  strongly  con- 
demn the  indiscriminate  placing  into  patients'  hands  of  various  solu- 
tions with  imperfect  instructions  as  to  their  use  or  abuse.  It  is  always 
better  for  the  physician  when  possible  to  have  the  local  treatment 
thoroughly  within  his  care,  allowing  the  patient  to  use  only  a  mild 
alkaline  solution,  solely  for  cleansing  purposes.  Where  astringents 
are  used  in  aqueous  solution  it  is  advisable  thereafter  to  spray  out  the 
nose  with  one  of  the  forms  of  refined  petroleum,  such  as  albolene  or 
benzoinol.  Instead  of  an  astringent  solution,  one  might  accomplish 
better  results  after  cleansing  out  the  nasal  chambers  Ijy  the  use  of  an 
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alterative,  with  a  vasomotor  stimulant,  such  as  the  menthol-camphor- 
iodine  solution. 

This  solution  is  not  as  beneficent  in  its  action  in  mild  hypertrophies, 
but  is  exceedingly  agreeable  and  pleasant  in  its  immediate  effects. 

More  frequently  these  simple  measures  will  not  be  attended  with 
the  desired  results,  and  ofttimes  at  the  beginning  the  amount  of 
structural  change  will  demonstrate  that  time  so  employed  will  be 
wasted,  and  that  the  only  method  by  which  results  can  be  gained  is 
through  active  local  treatment.  Various  methods  have  been  sug- 
gested for  the  purpose  of  reducing  the  hypertrophies,  most  of  which 
are  through  the  use  of  agencies  producing  destruction  of  tissue.  The 
method  to  be  employed,  the  amount  of  reaction  required,  the  agent 
to  be  employed  and  the  success  attained  are  largely  the  result  of 
individual  experience  and  skill.  It  is  well  to  be  skilled  and  experienced 
in  all  the  various  agents  that  are  employed  for  this  purpose,  and  then 
to  use  that  agent  which  is  best  applicable  to  the  case  in  hand  and  that 
will  most  thoroughly  and  quickly  accomplish  the  sought-for  result. 
The  methods  in  vogue  are  pressure  through  soft-rubber  splints,  cau- 
terization, actual  or  chemical,  the  snare,  hot  and  cold,  and  the  more  or 
less  complete  removal  of  the  turbinal  bodies,  partial  or  complete  tur- 
binotomy. For  the  technique  of  operative  intervention  reference 
must  be  directed  to  the  chapter  upon  that  subject.  Wagner  calls 
attention  to  the  fact  that  the  use  of  flexible  metallic  tubes  worn  for  a 
short  period  for  many  days  would  bring  about  a  resolution  in  hyper- 
trophied  tissue.  In  my  observation  in  the  wearing  of  splints  for  the 
correction  of  deformities  of  the  septum  I  have  been  impressed  with 
the  thoroughness  of  the  reduction  of  the  hypertrophy  in  the  turbinate, 
when  any  existed,  and  the  permanency  of  this  action.  It  seems  as 
though  this  would  therefore  be  a  very  efficient  if  rather  unpleasant 
method  of  accomplishing  a  rapid  ami  radical  resolution.  Electrolysis 
is  also  suggested  as  a  method  to  be  employed  in  the  reduction  of  hyper- 
trophies of  the  turbinal  tissue.  It  is  an  advantageous  method,  as  it 
is  attended  with  little  or  no  local  reaction.  Its  chief  disadvantage  is 
the  slowness  with  which  results  are  obtained. 

The  chemical  cauterizing  agents  are  chromic  and  trichloracetic 
acid.  These  are  especially  applicable  when  the  hypertrophy  is  uni- 
form and  not  very  marked,  showing  no  tendency  to  form  those  masses 
known  as  anterior  or  posterior  hypertrophies.  In  the  application 
of  these  agents  it  is  well  to  have  the  nasal  chambers  as  free  from 
moisture  aspossible  and  to  make  the  points  of  application  over  a  limited 
area,  so  as  to  pin  down,  as  it  were,  the  mucous  membrane  to  the  peri- 
osteum. If  through  this  means  a  number  of  minute  points  of  cau- 
terization are  made  on  the  area  of  hypertrophy  there  will  be  a  gradual 
obliteration  of  the  overdistended  venous  channels  and  a  reduction 
of  the  intravascular  connective  tissue  as  the  result  of  the  adhesion 
and  contraction  of  these  points.  Latterly,  Dr.  N.  H.  Pierce,  of  Chi- 
cago, has  suggested  the  submucous  use  of  chromic  acid,  and  the  results 
of  this  method  of  application  are  highly  satisfactory.    I  have  found 
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the  method  extremely  easy  in  technique,  and  attended  with  uniform 
good  results.  Dr.  Goldstein,  of  St.  Louis,  has  suggested  a  special  trocar 
and  canula  and  cautery  carrier  for  this  purpose.    The  galvanocautery 
is  useful  in  the  same  class  of  cases  as  the  chemical  agents,  and  should 
be  used  in  the    same   manner.    The  galvanocautery  is  a  most 
valuable  _  agent,  which  unfortunately  has  been  much  abused.  The 
disfavor  into  which  the  galvanocautery  has  fallen  is,  no  doubt,  largely 
due  to  the  fact  that  through  the  faulty  methods  of  its  application 
marked  reactions  were  frequently  excited  with  profound  constitutional 
disturbance.    This  was  due  to  the  method  which  was  in  vogue  some 
few  years  ago  of  going  through  the  nasal  chambers  with  long  linear 
cauterizations  extending  down  to  the  turbinal  bones.    If  a  very  finely 
pointed  electrode  is  used,  and  from  four  to  six  minute  but  deep  cau- 
terizations are  made,  the  advantage  is  largely  in  favor  of  the  galvano- 
cautery over  the  chemical  agents.    The  galvanocautery  is  less  painful 
in  application,  with  no  after-pain,  its  action  can  be  more  accurately 
gauged,  and  there  is  no  violent  paroxysm  of  sneezing  and  headache. 
In  favor  of  the  chemical  cautery  is  the  simplicity  of  its  application  and 
the  absence  of  any  bleeding,  and  the  mild  course  of  the  healing  pro- 
cess. _  When  we  have  large  redundant  masses  of  tissue  forming  at  the 
anterior  or  posterior  extremity  of  the  turbinates  or  hanging  from  the 
middle  turbinate  or  the  free  border  of  the  inferior  turbinate,  the  most 
efficacious  and  most  resultful  method  of  procedure  is  their  removal 
with  the  hot  or  cold  snare.    The  hot  snare  is  used  by  some  in  prefer- 
ence to  the  cold  snare,  because  through  its  cauterization  it  is  supposed 
to  occlude  thevenous  channels  and  prevent  hemorrhage.    The  objec- 
tion to  its  use  is  the  fact  that  we  have  with  its  application  a  burnt  and 
wounded  surface.  Through  the  introduction  of  the  suprarenal  extract 
and  its  active  principle,  adrenalin,  we  need  have  little  fear  of  annoying 
hemorrhage  with  the  cold  snare,  and  as  its  use  leaves  a  perfectly  clean- 
cut  wound  which  heals  kindly,it  is  much  to  be  preferred  to  the  hot  snare. 
_  Occasionally  we  find  large  pendulous  growths  of  hypertrophied 
tissue  along  the  free  border  of  the  inferior  turbinate  and  large  infil- 
trated middle  turbinates,  the  former  filling  up  the  inferior  meatus  and 
the  latter  coming  in  contact  with  the  septum  or  making  firm  pressure 
thereon.    The  only  operative  intervention  that  will  effectually  reduce 
this  form  of  hypertrophy  is  by  partial  or  complete  excision  of  the  tur- 
binate.   Any  of  the  various  operative  procedures  of  partial  excision, 
as  suggested  by  Kyle,  Holmes  and  others,  is  usually  attended  with  most 
satisfactory  results.    I  find  that  the  cutting  away  of  the  lower  border 
of  the  inferior  turbinate  bone  just  through  the  centre  of  the  downward 
curve  and  extending  through  its  whole  length  in  an  antero-posterior 
direction,  taking  away  as  it  does  all  the  redundant  tissue  with  a  small 
margin  of  bone,  results  in  the  formation  of  a  linear  cicatrix  along  the 
whole  free  border  of  the  turbinate,  with  a  free  respiratory  space  and 
sufficient  turbinal  tissue  left  to  adequately  carry  out  the  physiological 
functions  of  the  nasal  chamber  operated  upon.    The  above-mentioned 
operation  can  be  performed  with  scissors,  saw,  or  conchotome. 
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From  what  results  I  have  seen  from  complete  turbinotomy,  I  am 
rather  opposed  to  its  application  as  a  surgical  procedure  in  any  form 
of  chronic  rhinitis.  In  the  few  cases  of  complete  excision  of  the  in- 
ferior turbinate  which  I  have  seen  the  patients  have  certainly  been 
relieved  of  the  hypertrophy  and  given  absolute  freedom  for  the 
respiratory  current,  but  the  suffering  caused  by  the  pharyngitis  sicca 
resulting  has  been  manifoldly  greater  than  the  inconvenience  caused 
by  the  previously  existing  hypertrophy.  Occasionally  we  find  large 
dense  hypertrophies  which  have  been  vainly  attacked  again  and 
again  by  various  cautery  agents,  and  yet  they  recur.  The  method  of 
partial  excision  given  above  almost  always  gives  complete  relief  in 
these  cases.  In  summing  up  the  treatment  of  chronic  rhinitis  I 
should  state  that  a  due  regard  must  be  given  to  the  probable  causative 
factors,  and  these  should  be  removed  when  possible.  Due  attention 
should  be  paid  to  the  constitutional  condition,  habits,  and  hygienic 
surroundings  of  the  patient,  and  that  local  treatment  instituted 
which  will  bring  about  the  most  satisfactory  and  quickest  result. 
Overoperative  treatment  should  be  cautioned  against,  and  the  local 
treatment  instituted  should  be  done  under  as  thorough  asepsis  as 
possible. 

Fibrinous  Rhinitis.    Fibrinous  or  pseudomembranous  rhinitis  may 
be  described  as  an  acute  inflammation  of  the  nasal  mucous  mem- 
brane attended  with  the  formation  of  a  characteristic  exudation 
upon  the  surface  of  the  mucous  membrane.    In  considering  this  sub- 
ject one  must  recognize  the  tact  that  there  are  various  types  of  false 
deposits  in  the  nasal  chambers  which  are  due  to  different  excitants, 
but  which  are  often  classified  together.    Kyle  has  well  divided  these 
into  three  types,   namely,  croupous  or  pseudomembranous  rhinitis, 
fibrinoplastic  rhinitis,  and  diphtheritic  rhinitis.    Although  fibrinous 
rhinitis  is  apparently  a  well-defined  disease  which  must  have  always 
attracted  the  attention  of  the  rhinologist,  it  has  only  been  within  the 
last  fifteen  years  that  it  has  been  thoroughly  described  and  its  clinical 
position  to  a  certain  degree  definitely  established.    This  condition  is 
markedly  a  disease  of  child  life,  as  it  is  observed  in  the  preponderating 
proportion  of  cases  in  children  under  twelve  years  of  age.    It  mani- 
fests itself  in  two  types  of  membranous  exudation.    In  the  one  there 
is  an  outpouring  of  an  albuminous  exudation  which  forms  a  mem- 
brane upon  the  surface  of  the  mucosa  and  does  not  involve  its  struc- 
ture.   This  membrane  can  be  separated  without  causing  bleeding, 
and  leaves  a  perfectly  intact  mucous  membrane.    In  the  second  type 
of  cases  the  exudation  is  of  a  highly  fibrinous  coagulable  material, 
which  not  only  is  thrown  out  upon  the  surface,  but  also  involves  the 
substance  of  the  mucous  membrane.    This  exudate  as  it  undergoes 
coagulation  entangles  within  its  substance  leucocytes,  epithelial  debris, 
and  imperfectly  formed  cells.    These  deposits  may  extend  through- 
out one  or  both  nasal  chambers,  forms  on  the  surface  of  turbinates 
and  septum,  is  detached  with  great  difficulty,  and  when  attempts  are 
made  at  its  forcible  removal  there  usually  follows  free  bleeding. 
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Etiology.    The  purely  croupous  type  of  exudate  is  more  frequently 
the  product  of  local  irritation  where  cell  resistance  is  lowered.  The 
irritation  may  be  due  to  injury  or  to  the  action  of  caustics  or  cautery. 
In  all  probability  many  cases  of  this  type  of  exudation  observed  in 
child  life  are  clue  to  mechanical  irritation.    Various  chemical  agents 
when  inhaled,  especially  if  there  is  already  a  solution  of  the  contin- 
uity of  the  mucous  membrane,  will  be  attended  with  the  formation 
of  a  croupous  exudation.    This  form  of  membrane  is  seen  in  its 
purest  type  as  occasionally  following  the  application  of  the  galvano- 
cautery.    The  membrane  thus  occurring  shows  itself  as  a  grayish- 
white,  thick,  albuminous,  semitransparent  deposit,  more  or  less 
adherent  at  the  point  of  injury,  but  only  feebly  adherent  over  the 
remaining  portion  of  the  mucosa,  upon  which  it  rests.    This  type  of 
membranous  rhinitis  is  as  frequently  observed  in  the  adult'  as  in 
childhood.    The  etiology  of  the  true  fibrinous  deposit  as  occurring 
in  the  nasal  chamber  is  still  a  subject  of  consideration.    It  is  no 
doubt  a  distinctly  primary  condition  due  to  the  activity  of  various 
forms  of  cocci,  or  an  attenuated  form  of  the  Klebs-Loeffler  bacillus. 
Various  forms  of  cocci  have  been  found  on  bacteriological  observation 
by  different  authors.    The  staphylococci  pyogenes,  the  streptococci, 
Von  Hoffman's  bacillus,  the  pneumococci,  and  the  micrococcus  lan- 
ceolatus  are  the  type  of  cocci  usually  observed,  while  as  frequently 
there  has  been  observed  a  Klebs-Loeffler  bacillus  of  low  vitality. 
The  relationship  of  this  bacillus  of  a  weak  degree  of  virulence  to 
the  true  Klebs-Loeffler  bacillus  of  diphtheria  has  not  been  clearly 
defined.    We  know  clinically  that  there  is  another  type  of  fibrinous 
exudation  of  the  nasal  chamber,  nasal  diphtheria,  attended  with  the 
presence  of  the  Klebs-Loeffler  bacillus,  which  in  its  whole  clinical 
history  is  entirely  different  from  the  condition  that  we  now  have 
under  consideration.  We  also  know  that  the  clinical  history  of  fibrinous 
rhinitis  seems  to  be  the  same,  whatever  form  of  bacillus  is  present. 
We  know  clinically  that  the  true  Klebs-Loeffler  bacillus  produces  only 
one  type  of  disease  when  present  in  the  fauces,  and  the  streptococci 
another  type,  which  are  in  their  clinical  aspects  unlike.    It  remains 
for  the  bacteriologists  to  explain  to  us  why  the  different  types  of 
micro-organisms  produce  in  the  nasal  chambers  a  clinically  identical 
picture.    According  to  Abbott,  cultures  made  from  the  nasal  cham- 
bers of  a  patient  affected  with  this  form  of  disease  caused  death  in 
guinea-pigs  within  forty-eight  hours.    The  deposit  is  usually  limited 
to  the  anterior  portion  of  the  nasal  chambers,  over  the  surface  of  the 
septum,  and  inferior  turbinate.    It  may  be  bilateral  or  unilateral. 
The  membrane  rarely  extends  beyond  the  limits  of  the  nasal  cham- 
bers. ^  It  is  also  very  interesting  to  observe  that  this  affection  is  not 
very  infectious.    It  seems  that  in  most  of  the  cases  in  which  infection 
lias  followed  after  exposure  the  resulting  disease  has  been  in  the 
fonn  of  membranous  rhinitis  rather  than  true  nasal  or  faucial  diph- 
theria.   There  are  several  cases  of  faucial  infection  said  to  have 
occurred  after  exposure  to  fibrinous  rhinitis.    In  the  number  of  cases 
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that  I  have  had  under  my  observation  infection  of  others  has  never 
occurred.  From  our  present  knowledge  of  this  condition,  and  espe- 
cially on  account  of  the  frequency  of  the  finding  of  the  Klebs-Loeffler 
bacillus,  it  is  prudent  and  advisable  to  make  cultures  of  all  cases  and 
to  insist  upon  the  thorough  isolation  of  patients. 

Symptoms.    This  condition  is  frequently  ushered  in  by  more  or 
less  pronounced  general  symptoms.    There  is  usually  a  chill  or  a 
chilly  sensation.    There  is  generally  a  feeling  of  malaise,  depression, 
loss  of  appetite,  thirst,  and  in  children  extreme  irritability.  The 
temperature  at  the  onset  ranges  from  99°  to  101°  F. ;  after  the  sec- 
ond day  the  temperature  runs  about  100°.    At  other  times  the  gen- 
eral symptoms  are  insignificant.    There  is  nasal  obstruction  in  the 
side  affected,  and  in  case  both  cavities  are  involved  it  is  complete. 
At  night  the  breathing  is  very  distressing.    There  is  a  seropurulent 
discharge  from  the  nose.    Then-  is  impairment  or  loss  of  the  sense 
of  smell.    Frontal  headache  is  very  marked,  as  well  as  neuralgia 
along  the  course  of  the  fifth  nerve.    In  little  ones  the  nasal  obstruc- 
tion, the  mouth-breathing,  the  febrile  disturbance,  the  nasal  dis- 
charge, and  the  disturbed  res1   at   night  form   the  most  annoying 
symptoms.    On  examination  of  the  nasal  cavity  the  characteristic 
appearance  of  the  condition  will  be  observed.    The  vestibule  of  the 
nose  will  be  noted  to  be  inordinately  congested,  while  on  the  septum 
and  over  the  turbinates  will  be  observed  a  distinct,  well-defined, 
grayish-while  membrane,  which  is  very  tough,  fibrinous  in  character, 
and  which  can  only  be  separated  in  small  shreds,  such  separation 
being  followed  by  copious  bleeding.    The  swelling  of  the  mucosa  with 
the  superimposed  membranous  deposit  causes  a  complete  and  abso- 
lute occlusion  of  the  nasal  chambers. 

Diagnosis.  The  diagnosis  is  usually  readily  made  from  the  history, 
symptoms,  and  the  local  condition  observed.  One  condition  with 
which  this  disease  might  be  confounded  is  that  of  a  foreign  body  in 
the  nasal  chamber.  In  the  case  of  a  foreign  body  the  mass  of  floccu- 
lent  exudation  which  simulates  croupous  exudation  can  readily  be 
removed,  and  the  foreign  body  may  be  recognized  on  inspection  or 
by  the  use  of  a  probe.  The  differentiation  from  true  nasal  diph- 
theria is  usually  made  without  difficulty.  In  nasal  diphtheria  we 
have  marked  general  symptoms  attended  with  considerable  pros- 
tration. In  fibrinous  rhinitis  the  symptoms  are  much  milder.  Nasal 
diphtheria  is  always  attended  with  postnasal  and  faucial  deposit, 
with  a  profuse  sanguinolent  seropurulent  discharge.  Fibrinorhinitis 
is  almost  never  attended  with  extension  to  the  pharynx  and  fauces, 
the  discharge  is  more  seropurulent  and  not  very  profuse,  and  there 
is  absolute  blockage  of  the  nasal  chambers.  In  nasal  diphtheria  we 
may  have  nephritis  and  paresis;  in  fibrinous  neither  of  these  condi- 

tl0prognosis.  The  prognosis  is  extremely  favorable  as  to  life.  Chauveau 
reports  a  case  of  death,  but  it  was  apparently  due  to  a  secondary 
development  of  tubercular  meningitis  rather  than  to  the  membranous 
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rhinitis.  The  disease  follows  no  regular  course,  and  has  an  indefinite 
duration.  In  favorable  cases  it  lasts  about  ten  days  or  two  weeks, 
at  the  end  of  which  time  there  is  a  complete  exfoliation  of  the  mem- 
brane with  a  gradual  resolution  of  the  inflamed  mucous  surface.  In 
more  unfavorable  cases  it  may  persist  for  a  period  of  several  weeks. 

Treatment.  The  constitutional  treatment,  which  seems  to  be  the 
most  important  and  resultful  in  this  disease,  has  been  generally  along 
the  line  which  has  been  followed  in  fibrinoplastic  exudation  when 
occurring  elsewhere  upon  mucous  surfaces,  the  first  indication  being 
the  thorough  opening  of  the  bowels  through  the  medium  of  fractional 
doses  of  calomel  combined  with  bicarbonate  of  sodium,  followed  by  a 
saline.  This  is  followed  by  the  administration  of  the  tincture  of  the 
chloride  of  iron  in  1  gramme  doses  every  four  hours.  The  calomel 
should  be  repeated  frequently  enough  to  keep  the  bowels  in  good 
condition.  As  there  seems  to  be  strong  evidence  through  bacterio- 
logical investigation  that  many  of  these  cases  owe  their  existence  to 
the  presence  of  a  bacillus  identical  with  the  bacillus  of  faucial  diph- 
theria, it  would  be  advisable,  where  such  bacillus  is  found  after  culture 
experiments,  to  administer  from  2000  to  4000  units  of  antitoxin, 
according  to  the  age  of  the  patient,  and  to  repeat  the  dose  according 
to  the  methods  adopted  in  the  treatment  of  faucial  diphtheria.  Anti- 
toxin should,  in  all  cases  where  the  Klebs-Loeffler  bacillus  is  found, 
give  as  radical  and  decided  results  as  it  does  in  faucial  diphtheria. 
As  the  treatment  previously  employed  has  had  no  influence  what- 
ever upon  the  bettering  or  shortening  of  the  attack,  we  shall  look 
with  considerable  interest  for  the  action  of  antitoxin  in  this  disease! 
Patients  should  be  isolated,  and  this  should  be  thorough  until  the 
result  of  culture  proves  the  non-existence  of  the  Klebs-Loeffler 
bacillus. 

Local  treatment  has  apparently  accomplished  little  in  the  improve- 
ment or  shortening  of  the  attack.  Attempts  at  separation  of  the 
membrane  seem  unwise.  Clearing  of  the  nasal  chambers  with  an 
alkaline  antiseptic  spray  keeps  the  cavity  clean  and  lessens  absorp- 
tion. Kyle  recommends  a  15  per  cent,  solution  of  chromic  acid.  I 
have  found  the  best  results  to  follow  the  use  of  a  5  per  cent,  solution 
of  lactic  acid.  This  should  be  carefully  applied  to  raw  surfaces  with 
a  cotton-carrier  after  cleansing  of  the  nasal  chambers. 

Atrophic  Rhinitis.  Atrophic  rhinitis  is  a  chronic  catarrhal  in- 
flammation of  the  nasal  chamber  having  an  uncertain  onset  and  an 
indefinite  duration,  being  attended  during  its  course  with  increasing 
and  progressive  destruction  of  the  glandular  and  epithelial  structure, 
and  the  formation  of  crusts  and  scales  within  the  nasal  chambers, 
which  occasion  a  distinctive  odor,  terminating  in  a  true  sclerosis  of 
the  nasal  mucosa  and  atrophy  of  the  turbinal  osseous  tissues. 

Before  entering  upon  a  consideration  of  this  subject  we  shall  devote 
a  few  words  to  the  discussion  of  the  existence  of  two  distinct  diseases, 
namely,  ozsena  and  atrophic  rhinitis.  Ozsena  is  simply  a  term,  as 
its  derivation  implies,  to  designate  the  existence  of  an  odor  issuing 
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from  the  nasal  chambers,  and  can  be  applied  with  equal  force  to  any- 
diseased  condition  of  the  nasal  chambers  which  is  attended  with  an 
unpleasant  exhalation,  as  for  example,  to  nasal  syphilitic  necrosis, 
foreign  bodies,  rhinoliths,  and  sinus  diseases.  Oztena  in  itself  explains 
nothing;  it  simply  indicates  the  feature  which  is  most  unpleasant 
and  intolerable  in  certain  diseased  conditions  of  the  nasal  chambers. 
It  is,  in  fact,  a  term  which  by  some  authors  has  been  applied  to 
distinguish  a  more  severe  type  of  atrophic  rhinitis,  or  this  disease 
in  the  most  active  stage  of  its  development,  wherein  the  crust  for- 
mation is  most  abundant  and  in  which  the  stench  is  the  most  pro- 
nounced symptom;  the  pathological  changes  and  the  train  of  sub- 
jective and  objective  symptoms  are  the  same  as  in  the  condition 
which  is  more  generally  described  as  simple  atrophic  rhinitis.  The 
odor  may  be  the  most  pronounced  and  distressing  symptom  in  atrophic 
rhinitis ;  it  may  come  and  go,  it  may  be  markedly  manifested  at  one 
period  of  its  life-history,  and  almost  disappear  at  another,  it  may  be 
bilateral  or  unilateral,  and  it  may  be  influenced  markedly  by  efforts 
at  cleanliness  and  through  the  use  of  remedial  agents.  Under  these 
circumstances  it  seems  rather  illogical  to  designate  as  a  distinct 
disease  a  symptom  which  is  but  the  product  of  a  well-known  and 
characteristic  disease  which  has  a  well-defined  clinical  history  and 
produces  uniform  pathological  changes. 

Etiology.  There  is  no  disease  in  rhinology  in  which  speculation 
has  been  so  rampant  in  the  consideration  of  its  etiological  factors  as 
in  atrophic  rhinitis.  These  theories  have  all  been  made  along  scien- 
tific lines,  advanced  by  numerous  authors  after  painstaking  care  and 
investigation;  but,  unfortunately,  their  conclusions  are  very  diver- 
gent. No  doubt  this  marked  divergence  of  theories  is  largely  due 
to  the  fact  that  no  one  has  been  able  to  trace  a  given  case  from  the 
absolutely  normal  condition  into  the  development  of  and  through 
the  successive  stages  of  this  disease.  We  are  at  the  present  time 
apparently  as  far  from  the  universal  acceptance  of  a  tenable  theory 
as  to  the  etiology  of  atrophic  rhinitis  as  in  the  beginning  of  the 
investigation.  The  various  theories  which  have  been  advanced  to 
explain  the  origin  of  atrophic  rhinitis  are  of  interest,  and  are  here 
given: 

1.  The  theory  has  been  advanced  that  atrophic  rhinitis  is  a  sequela 
to  and  an  advanced  form  of  hypertrophic  rhinitis.  According  to 
this  view  there  is  first  the  intravascular  connective-tissue  hyper" 
trophy  and  cellular  infiltration,  followed  by  connective-tissue  con- 
traction, resulting  in  more  or  less  destruction  of  the  nutrient  arterial 
supply  to  the  mucosa  and  osseous  structure,  producing  an  atrophic 
change  within  the  bone  and  mucosa. 

2.  That  the  condition  is  the  result  of  an  anatomical  alteration  in 
the  osseous  framework  of  the  nasal  chambers — (a)  that  the  condition 
is  due  to  abnormal  widening;  (b)  that  it  is  the  result  of  abnormal 
shortness,  and  (c)  that  it  is  due  to  congenital  shortness  of  the  nasal 
fossa?  (Zaufal,  Hopmann,  Fraenkel,  Sauvage). 
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3.  That  atrophic  rhinitis  is  the  result  of  a  purulent  rhinitis  in 
childhood,  which  in  its  later  development  becomes  the  atrophic 
rhinitis  of  adult  life.    This  theory  is  strongly  advocated  by  Bosworth. 

4.  That  the  condition  is  due  to  trophic  changes.  Zarniko  and 
Bayer,  who  advance  this  theory,  state  through  a  trophoneurosis  of 
the  mucous  membrane  the  characteristic  lesions  of  this  disease  are 
produced. 

5.  As  a  result  of  suppurative  changes  in  the  accessory  cavities. 
Michel  was  the  first  to  advance  the  theory  that  suppurative  changes 
within  the  accessory  cavities  are  responsible  for  the  occurrence  of  the 
characteristic  lesions  known  as  atrophic  rhinitis.  Griinwald  has  lately 
published  his  views  along  the  same  line,  and  in  a  very  attractive 
maimer  attempts  to  show  that  this  condition  is  due  to  lesions  origin- 
ating in  the  sinuses  which  communicate  with  the  nasal  chambers. 
Logan,  in  this  country,  has  also  given  his  adherence  to  this  view. 

6.  That  the  disease  is  due  to  a  form  of  rarefying  osteitis.  This 
theory  has  been  advocated  by  Cholewa  and  Cordes.  They  assert 
that  there  is  first  an  hypertrophy  of  the  osseous  structure,  and  as  a 
result  of  this  hypertrophy  there  is  excited  a  pressure  upon  the  minute 
nutrient  vessels  in  the  osseous  canals  whereby  the  nutrition  of  the 
mucosa  at  first,  and  latterly  of  the  bone  itself,  is  impaired,  all  of  which 
is  attended  with  alteration  of  secretion  and  subsequent  sclerosis  of 
mucosa  and  atrophy  of  bone. 

7.  As  clue  to  a  constitutional  vice.  Stork,  who  advocates  this  theory, 
states  that  atrophic  rhinitis  develops  in  a  child  the  product  of  a  con- 
ception in  which  the  father  has  passed  through  the  third  stage  of 
the  syphilitic  infection.  The  child  does  not  develop  the  cutaneous 
or  other  manifestations  of  syphilis,  simply  being  a  weakling,  but 
later  on  in  adolescence  shows  changes  in  the  nasal  chambers,  which 
are  observed  to  be  the  manifestations  of  atrophic  rhinitis  (Meisser, 
Gerber). 

8.  That  the  disease  is  the  result  of  the  activity  of  a  specific  bacillus. 
From  the  time  when  E.  Fraenkel  first  made  his  investigations  (1882) 
as  to  the  probable  existence  of  a  specific  bacillus  in  atrophic  rhinitis 
numerous  investigators  have  striven  to  separate  a  bacillus  that  should 
answer  all  the  indications  as  the  active  producing  agent.  Among 
these  works  should  be  mentioned  Lowenberg,  Klamann,  Thost,  and 
Hajek.  In  1893  Abel  discovered  a  bacillus  which  he  named  the 
bacillus  mucosus,  and  declared  that  it  was  always  present  in  atrophic 
rhinitis,  that  it  was  never  or  very  rarely  found  in  other  diseased 
conditions,  and  therefore  it  must  be  viewed  as  the  active  factor  in 
the  production  of  the  process  known  as  atrophic  rhinitis.  He  also 
claimed  that  the  relationship  between  the  bacillus  and  the  odor  was 
simply  that  the  secretion  produced  was  a  favorable  ground  and  a 
good  nutrient  surface  for  the  bacilli  of  putrefaction,  which  latter 
gave  rise  to  the  evil  smell.  Strazza  found  an  indented  bacillus  which 
was  never  found  in  chronic  or  syphilitic  catarrh.  Paulsen  also  sup- 
ports the  theory  of  Abel,  as  he  has  through  bacteriological  investi- 
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gut  ion  discovered  the  same  bacillus,  and  states  that  it  is  the  producer 
of  a  chronic  purulent  rhinitis  which  is  accompanied  by  fetor  and 
leads  to  turbinal  atrophy.  Abel,  in  reports  made  after  further  investi- 
gation, states  that  whatever  the  stage  in  which  the  process  is  observed, 
if  the  essential  features  of  the  disease  are  present  the  bacillus  is  found. 
By  absolute  healing,  that  is,  the  disappearance  of  crust,  fetor,  and 
all  mucopurulent  discharge,  the  bacilli  also  disappear. 

The  exact  period  of  life  in  which  the  atrophic  changes  commence 
is  very  difficult  to  determine.  It  evidently  begins  early  in  child-life. 
This  process,  like  other  chronic  inflammations,  commencing  gradually 
without  marked  symptoms,  does  not  attract  the  attention  of  the 
patient  until  the  process  being  well  advanced  distresses  the  parents 
on  account  of  the  offensive  odor.  It  has  been  observed  as  early  as  the 
fourth  year  of  life,  and  I  have  observed  well-advanced  cases  in  children 
as  early  as  the  ninth,  tenth,  and  eleventh  year.  In  fact,  the  most  dis- 
agreeable cases,  on  account  of  odor  and  well  advanced  in  atrophy, 
that  I  have  ever  witnessed  were  manifested  in  two  sisters  of  nine  and 
eleven  years.  It  is  peculiar  that  the  disease  seems  to  affect  the  female 
sex  more  than  the  male.  Whether  the  fact  that  women  seek  treat- 
ment more  frequently  than  men  for  such  disturbance  explains  the 
preponderance  of  cases  observed  in  women  over  men,  it  is  impossible 
to  state,  but  I  am  inclined  to  believe  that  it  is  numerically  more  fre- 
quent in  the  gentler  sex.  In  my  experience  it  has  been  overwhelm- 
ingly more  frequently  observed  in  women  than  in  men.  This  condi- 
tion, while  obtaining  among  all  classes  of  people,  is  no  doubt  observed 
more  frequently  among  the  poorer  classes.  With  us  I  think  it  appears 
more  frequently  among  the  first  and  second  generations  of  the  foreign 
born. 

Symptoms.  Usually  with  those  affected  with  atrophic  rhinitis 
we  obtain  a  history  of  a  long-existing  catarrh.  Frequently  we  learn 
that  since  early  childhood  the  afflicted  individual  has  had  more  or 
less  discharge  from  the  nose,  which  was  purulent  in  character  and 
attended  with  more  or  less  excoriation  of  the  ate  nasi  or  upper  lip. 
During  the  early  history  of  the  individual  the  general  health  was 
excellent,  but  as  the  disease  became  more  manifest  there  was  a  loss 
of  flesh,  impairment  of  appetite  and  development  of  anaemia.  On 
inspection  of  the  external  nose,  changes  of  a  characteristic  type  will 
be  observed  in  some  individuals,  while  others  manifest  no  change. 
This  alteration  consists  in  slight  spreading  and  sinking  of  the  nasal 
bones,  which  give  an  undue  width  to  the  root  of  the  nose.  The  three 
local  symptoms  which  characterize  the  disease  are  the  secretion,  the 
odor,  and  the  atrophic  changes.  The  secretion  of  the  nasal  chambers 
is  markedly  altered  in  this  disease.  The  source  of  this  secretion, 
whether  it  is  the  product  of  the  catarrhal  changes  in  the  mucosa  or 
the  outpouring  of  discharge  from  within  the  accessory  sinuses,  which 
accumulate  within  the  nasal  chambers,  is  still  a  disputed  question. 
AVhile  Griinwald  and  others  may  be  correct  in  their  contention  that 
frequently  atrophic  rhinitis  and  sinusitis  go  hand-in-hand,  the  view 
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would  not  explain  the  origin  of  the  identical  secretion  in  atrophic 
rhinitis  in  cases  where  sinusitis  is  known  not  to  exist.  This  secretion 
varies  greatly  according  to  the  stage  in  which  the  disease  is  observed. 
In  the  very  early  history  of  the  cases  it  is  inclined  to  be  more  fluid, 
and  is  frequently  observed  in  a  semiliquid  state,  filling  the  inferior 
meatus,  while  over  the  inferior  and  middle  turbinates  it  forms  soft 
pultaceous  whitish  masses  which  separate  themselves  easily  from 
the  underlying  mucous  membrane.  As  the  process  becomes  more 
advanced  the  fluid  secretion  is  diminished  and  the  crust  forms  more 
or  less  completely  over  the  whole  mucous  lining  of  the  nasal  chambers. 
Crusts  formed  in  this  stage  are  of  a  reddish-brown  or  greenish  color, 
and  scale-like,  firm,  and  tenacious  in  their  adherence  to  the  mucosa. 
Ofttimes  in  this  stage  of  the  lesion  complete  mucous  casts  of  the  nasal 
chambers  can  be  obtained  by  removing  the  crust  by  means  of  forceps. 
After  removing  crust  in  this  state,  and  gently  insinuating  the  probe 
above  and  beneath  the  middle  turbinate  and  in  the  mucous  folds  in 
the  vertex  of  the  nose,  we  can  often  observe  more  or  less  liquid  secre- 
tion. In  the  most  advanced  form,  when  atrophy  seems  quite  com- 
plete, there  is  not  much  crust  formation,  what  little  forms  adhering 
in  small  masses  of  a  greenish-brown  color  over  the  depressions  or  on 
the  upper  surface  and  borders  of  what  remains  of  the  atrophied  tur- 
binals.  Fetor  is  usually  present  in  most  cases  during  some  period 
of  the  existence  of  the  disease.  The  fetor  varies  not  only  in  different 
periods  of  the  same  case,  but  also  in  different  cases  as  to  the  degree 
of  its  intensity.  It  is  a  peculiar  odor,  which  is  quite  characteristic, 
and  once  noted  is  never  forgotten.  The  odor  is  characterized  as  a 
musty  rat-like  smell.  It  is  usually  most  intense  during  the  greatest 
activity  of  the  crust-forming  period,  and  is  markedly  offensive  in 
those  cases  attended  with  large  pultaceous  greenish-white  masses. 
The  disagreeable  stench  is  the  most  distressing  symptom  to  the  poor 
sufferers,  and  often  causes  almost  social  ostracism  to  young  girls  when 
so  affected.  The  odor  is  not  appreciated  by  the  patient  on  account  of 
the  destruction  of  their  own  olfactory  sense.  The  atrophic  changes 
extending  to  the  pharynx  and  larynx  give  rise  to  excessive  dryness 
in  the  pharynx  and  the  formation  of  crusts  in  the  nasopharynx  which 
are  raised  and  expectorated.  The  voice  is  hoarse,  and  may  be  aphonic 
on  arising  in  the  morning,  clearing  up  as  the  crusts  are  removed  and 
the  secretion  excited.  An  irritative  cough  is  frequently  present. 
Hemorrhage  from  the  nose  is  an  occasional  symptom,  due  to  the 
laceration  of  the  nasal  mucosa  by  the  separation  of  the  crusts.  Nasal 
obstruction,  on  account  of  the  cavities  being  filled  up  with  crusts, 
and  consequent  mouth-breathing,  especially  at  night,  is  frequently  a 
symptom.  Headache,  frontal  in  type,  is  usually  present,  and  mental 
inaction  with  hebetude,  and  more  or  less  impairment  of  the  memory, 
may  be  present.  Nervousness,  hysterical  manifestations,  and  melan- 
cholia are  concomitant  symptoms,  usually  brought  about  either 
through  ostracism  or  the  voluntary  shrinking  from  social  intercourse 
by  the  patient  on  account  of  the  consciousness  of  the  disagreeable 
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i x lor  emanating  from  the  nasal  chambers.  The  sense  of  smell  is  almost 
always  impaired  or  lost.  Contrary  to  what  some  observers  state,  1 
believe  that  perforation  of  the  septum  is  unusually  rare  in  atrophic 
rhinitis.  I  have  also  been  impressed  with  the  infrequency  of  catarrhal 
and  suppurative  changes  within  the  middle  ear  in  individuals  affected 
with  this  disease,  and,  conversely,  I  have  noted  the  extreme  rarity  of 
atrophic  rhinitis  in  those  applying  for  treatment  for  affections  of  the 
tube  and  the  middle  ear.  Certain  ocular  disorders  are  manifest  dis- 
turbances during  the  progress  of  atrophic  rhinitis.  Among  these  we 
may  note  the  various  forms  of  conjunctivitis,  blepharitis,  dacrocystitis, 
and  anomalies  of  muscular  tension.  ( >n  inspection  of  the  nasal  cham- 
bers various  changes  will  be  observed  affecting  the  soft  mucous  tissue 
according  to  the  state  in  which  the  disease  has  advanced.    As  is  well 


Fig.  115. 


An  advanced  stage  of  atrophy  of  mucosa  and  bony  turbinals,  as  seen  in  atrophic  rhinitis. 

known  this  disease  usually  affects  both  nasal  cavities  and  produces  the 
changes  simultaneously  in  both  chambers;  occasionally  one  chamber 
will  be  affected,  and  at  a  later  period  the  other,  and  very  rarely  the 
disease^  seems  to  involve  only  one  of  the  two  chambers.  On  first 
inspecting  the  nasal  chambers  they  will  be  observed  filled  with  the 
crusts  so  characteristic  of  the  disease,  and  these  must  be  thoroughly 
removed  before  the  exact  condition  of  the  underlying  structure  can 
be  determined.  One  is  immediately  impressed  with  the  extreme 
roominess  of  the  nasal  cavities.  In  the  early  stages  of  the  disease  tin- 
mucous  membrane  presents  a  pale-reddened  appearance.  The  inferior 
turbinates  seem  somewhat  shrunken,  and  the  middle  may  appear 
somewhat  pendulous,  or  the  reverse  condition  may  be  present.  Both 
turbinates  may  appear  somewhat  shrunken  in  one  nasal  chamber, 
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the  mucous  membrane  apparently  drawn  tightly  over  the  surface 
of  the  turbinates,  while  in  the  other  cavity  one  of  the  turbinals  may 
seem  to  be  hypertrophied,  while  the  other  is  contracted.  In  a  more 
advanced  form  the  turbinals  are  considerably  reduced  in  size,  the 
mucous  membrane  contracted  down  firmly  on  the  osseous  framework, 
and  of  a  pinkish-white,  sclerosed  appearance.  In  this  state  there  is 
considerable  space  between  the  turbinals  and  the  septum.  In  the 
more  advanced  stages  the  cicatrization  of  the  mucosa  is  complete,  and 
the  inferior  turbinate  has  undergone  such  complete  atrophy  as  to 
appear  only  as  a  more  or  less  prominent  ridge  on  the  outer  wall  of  the 
nasal  chamber,  while  the  middle  turbinate  appears  as  a  very  thin  plate, 
much  shortened  in  its  vertical  dimensions.  In  the  advanced  state 
the  atrophy  of  soft  and  osseous  tissues  has  been  so  complete  that  a 
view  of  the  pharynx  can  readily  be  obtained  by  anterior  rhinoscopy, 
so  that  the  upper  surface  of  the  soft  palate,  with  its  movements  in 
deglutition  and  phonation,  the  mouth  of  the  Eustachian  tube,  and  the 
postpharynx  can  be  clearly  observed. 

The  diagnosis  of  atrophic  rhinitis  should  be  accomplished  without 
much  difficulty.  There  is  hardly  any  other  affection  of  the  nasal 
chambers  which  presents  such  a  clear  and  characteristic  chain  of 
symptoms.  From  a  syphilitic  caries  or  necrosis  it  may  be  readily 
differentiated  by  the  presence  of  exposed  or  necrosed  bone  in  syph- 
ilis, which  is  never  present  in  atrophic  rhinitis,  by  the  difference  in 
the  odor,  and  by  the  evidences  of  constitutional  impairment  noted 
in  the  syphilitic  and  not  observable  in  atrophic  rhinitis;  from  a 
foreign  body— in  this  condition  we  have  the  sudden  onset,  the  obstruc- 
tion, usually  unilateral,  and  the  presence  of  the  object,  detected  by 
inspection  through  the  speculum  or  by  the  use  of  the  probe. 

Prognosis.  When  one  considers  the  vast  amount  of  therapeutical 
material  that  has  been  brought  to  bear  upon  this  disease,  and  with 
what  avidity  each  new  agent  is  hailed,  we  cannot  but  be  impressed 
with  the  great  stubbornness  of  the  disease  and  how  futile  all  efforts 
so  far  have  been  in  bringing  about  a  cure  of  the  disease.  I  have 
never  seen  a  cured  case  of  atrophic  rhinitis.  I  have  seen  cases  of 
atrophic  rhinitis  that  have  apparently  run  their  course,  with  large 
patulous  cavities,  and  freedom  from  oclor  or  crusts.  These  are  spent 
cases,  not  cured  cases.  I  would  therefore  state  that  atrophic  rhinitis 
in  the  present  knowledge  of  our  therapeutic  resources  is  not  a  curable 
disease;  but  under  carefully  carried  out  constitutional  and  local 
treatment  it  is  susceptible  of  improvement,  with  a  lessening  of  the 
activity  of  its  destructive  progress,  with  amelioration,  or  even  a 
complete  abeyance  of  its  most  unpleasant  and  annoying  symptoms. 

Treatment.  Whatever  line  of  local  treatment  is  instituted  it  is 
absolutely  necessary  that  cleanliness  form  the  primary  and  essential 
feature  of  this  treatment.  Thorough  cleansing  of  the  nasal  cham- 
bers once  or  twice  daily  with  an  alkaline  antiseptic  wash  introduced 
by  anterior  and  posterior  injection  until  the  solution  comes  through 
clear  and  free  from  crusts  or  secretion  is  very  important.    The  solu- 
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tions  are  introduced  anteriorly  by  any  of  the  various  forms  of  nasal 
douches,  preferably  by  those  exerting  only  a  moderate  degree  of 
pressure,  and  posteriorly  by  the  postnasal  syringe.  Patients  should 
be  thoroughly  instructed  in  the  use  of  these  mechanical  devices  and 
in  the  danger  incurred  by  forcibly  blowing  of  the  nose  during  the 
use  of  the  douche.  As  the  quantity  of  solution  which  is  to  be  used 
is  large  it  is  wise  to  select  some  solution  which  will  accomplish  good 
results  without  being  very  expensive.  I  know  of  nothing  that  equals 
a  normal  saline  solution.  This  can  be  prepared  each  time  by  adding 
a  teaspoonful  of  salt  to  a  litre  of  boiled  water,  or  by  using  the  tablet 
of  nasal  plasma  before  referred  to.  Another  solution  which  is  also 
very  efficacious  is  one  composed  of  one  teaspoonful  of  a  10  per  cent, 
solution  of  permanganate  of  potash  to  the  pint  of  warm  water.  Boric 
acid  may  be  used  in  the  strength  of  10  to  30  grammes  to  a  litre  of 
water.  In  the  early  stages  of  the  cleansing  it  will  be  necessary  to 
aid  the  action  of  the  solution,  on  account  of  the  density  and  firmness 
of  the  crust,  by  the  use  of  cotton-covered  probes.  Daily  or  every 
alter n a  te  <  lay  the  patient  should  be  carefully  cleansed  by  the  attendant 
physician,  and  he  should  go  over  the  whole  mucous  surface  as  care- 
fully as  possible  with  a  cotton-protected  probe,  removing  all  crust 
and  pus  from  within  the  folds  and  duplicatures  of  the  mucous  mem- 
brane. Due  caution  should  be  observed  in  using  instruments  for 
douching  and  sprays,  to  see  that  they  are  as  simply  contrived  as 
possible,  that  they  are  aseptically  constructed,  and  that  they  admit 
of  sterilization. 

Various  forms  of  local  treatment  have  been  suggested,  mechanical 
and  medicinal,  to  meet  the  various  theories  that  have  been  suggested 
as  to  its  etiological  factors.  Cleanliness  and  active  irritation  through 
the  medium  of  irritative  drugs  is  suggested  by  those  believing  it  the 
second  stage  of  a  purulent  catarrh.  Those  accepting  the  histological 
changes  believe  in  curetting,  galvanocautery,  and  vibrato-massage. 
Grunwald  and  his  adherents  resort  to  the  opening  up  of  diseased 
sinuses.  Bayer  and  those  accepting  the  trophoneurotic  idea  resort 
to  interstitial  electrolysis.  Indeed,  excellent  results  are  claimed  by 
those  resorting  to  the  use  of  electrolysis  in  the  treatment  of  this 
disease,  and  as  its  application  is  so  readily  made  I  should  strongly 
advise  its  use.  While  the  bacteriologist  has  suggested  the  various 
active  germicidal  agents,  formaldehyde  and  bichloride  solutions, 
among  the  various  local  mechanical  agents  that  have  been  suggested 
are  tampons  (Gottstein),  use  of  curettes,  and  the  action  of  electricity. 
There  is  no  doubt  that  the  Gottstein  tampon  is  a  valuable  agent  in 
the  treatment  of  this  condition,  especially  in  that  class  of  cases  in 
which  from  various  circumstances  frequent  irrigation  cannot  be  em- 
ployed. The  tampon  is  readily  made  by  the  patient  out  of  absorbent 
cotton,  and  is  easily  introduced  and  removed  from  the  nasal  cham- 
ber. The  mass  should  be  large  enough  to  fit  well  into  the  nasal 
chamber,  and  should  be  nearly  as  long  as  the  little  finger.  It  should  be 
well  greased  with  a  neutral  non-irritating  oil,  or,  better  still,  with  a 
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25  or  50  per  cent,  solution  of  ichthyol.  When:  morning  or  evening 
cleansing  is  thoroughly  resorted  to  it  is  only  necessary  to  wear  the 
tampon  from  three  to  four  hours  daily  in  each  nasal  chamber.  The 
use  of  this  agent  will  not  bring  about  resolution;  but  with  thorough 
cleansing  and  the  use  of  the  tampon  medicated  with  ichthyol  then; 
will  be  a  marked  diminution  in  crust  formation  and  lessening  of  the 
offensive;  odor.  I  can  see  no  reason  for  the  use  of  the  curette  or 
galvanocautery  as  part  of  the  routine  treatment  in  this  ailment,  nor 
do  the  advocates  of  vibratory  or  interstitial  massage  seem  to  assert 
any  result  from  their  treatment.  This  method  of  vibratory  massage, 
originally  instituted  by  Braun,  is  still  strongly  advocated  by  many 
of  his  adherents.  It  may  be  used  by  hand  or  motor,  in  this  country 
Shurley,  Price-Brown,  and  Bishop  claim  excellent  results  from  its 
use.  Among  the  local  remedies  that  are  now  being  used,  and  which 
seemingly  exert  more  or  less  influence  for  good  in  this  type  of  catarrh, 
may  be  mentioned  formaldehyde,  which  may  be  used  in  the  strength 
of  1  to  5000,  gradually  increasing  the  strength  as  it  becomes  bearable 
to  the  patient.  Stearato  of  zinc,  to  which  is  added  ]  gramme  of 
powdered  nitrate  of  silver  to  the  32  grn.,  insufflated  into  the  cleansed 
nasal  chambers,  should  not  be  used  more  frequently  than  every 
third  day.  Both  of  these  agents  are  stimulating  and  cause  more  or 
less  pain.  Menthol  is  extensively  used  alone  or  in  combination  with 
camphor  or  iodine;  in  oily  solution.  While  I  believe  this  a  good 
protective  and  an  exceedingly  pleasant  agent  after  thorough  cleans- 
ing of  the  nasal  chambers,  nevertheless  I  cannot  view  its  use  but 
as  aiding  and  abetting  the  progress  of  the  disease,  and  therefore  would 
advise  strongly  against  it.  In  ichthyol  we  have  an  agent  which, 
when  judiciously  used  in  connection  with  thorough  cleansing,  or  in 
connection  with  cleansing  and  tamponing,  gives  results  which  are 
far  superior  to  those  attainable  by  any  other  form  of  treatment  with 
which  we  are  at  present  conversant.  The  ichthyol  should  at  first  be 
used  in  15  per  cent,  solution,  rapidly  increased  in  strength  until  it 
can  be  borne  in  75  per  cent,  solution,  or  to  the  full  strength  of  the 
drug.  The  drug  should  be  thoroughly  instilled  into  every  portion 
of  the  nasal  chamber  that  can  be  reached  by  the  attendant,  at  least 
every  second  day.  Somers,  of  Philadelphia,  claims  great  success  in 
the  lessening  of  crust  formation  and  diminution  of  odor  by  the  use 
of  insufflation  of  a  25  per  cent,  powder  of  citric  acid  and  sugar  of 
milk.  Careful  examination  should  be  made  in  all  cases  for  diseases 
of  communicating  sinuses.  The  antitoxin  of  diphtheria  has  been 
used  in  treating  this  disease  without  any  permanent  results.  In  the 
management  of  all  cases  of  atrophic  rhinitis  there  is  one  feature  that 
should  strongly  impress  itself  upon  the  therapeutist,  and  that  is  the 
manifest  need  of  radical  coastitutional  treatment.  I  have  never  seen 
a  case  of  atrophic  rhinitis  in  which  the  individual  possessing  it  did 
not  impress  me  as  one  who  was  constitutionally  below  par.  The 
whole  hygienic  surroundings  need  careful  overlooking  and  correcting 
whenever  at  fault.    They  should  be  housed,  fed,  bathed,  and  clothed 
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as  well  as  is  consistent  with  their  ability  to  provide.  They  should, 
unless  necessity  forbid,  live  as  much  out-of-doors  as  possible.  Occa- 
sional changes  of  climate  and  surroundings  exert  a  decided  beneficial 
influence.  The  correction  of  disordered  conditions  of  the  alimentary 
canal  is  very  potent  for  good,  especially  of  the  habit  of  constipation, 
which  is  so  prevalent  among  this  class  of  patients.  It  will  also  be 
found  that  these  patients  improve  more  rapidly  under  a  treatment 
that  includes  some  of  the  following  constitutional  agents:  iron,  iodine, 
arsenic,  cod-liver  oil,  or  the  hypophosphites. 

Hay  Fever  or  Vasomotor  Catarrh. 

Hay  fever  is  characterized  as  a  peculiar  form  of  catarrhal  in- 
flammation of  the  mucous  membrane  of  the  nasal  passages, 
occurring  with  a  degree  of  periodicity.  The  most  frequently 
occurring  type  of  periodic  vasomotor  catarrh  is  that  which  exists 
(hiring  the  (lowering  of  certain  plants,  such  as  the  ragweed,  the 
grasses,  and  the  golden  rod,  which  in  our  climate  usually  takes 
place  in  the  month  of  August,  this  form  being  commonly  designated 
as  hay  lexer.  Another  type  makes  itself  manifest  during  the  latter 
part  of  May  and  .lime  in  this  climate,  this  form  being  commonly 
designated  as  rose-cold.  Another  type  makes  itself  manifest  during 
any  period  of  the  year,  in  winter  as  well  as  summer,  apparently  due 
to  various  sources  of  external  irritation,  and  is  designated  as  per- 
ennial vasomotor  catarrh.  Hay  fever  first  attracted  the  attention 
of  medical  world  through  the  able  description  of  this  condition  by 
John  Bostock,  in  1819.  The  condition  had  been  recognized  for 
several  centuries  previous  to  Bostock's  description.  Those  to  whom 
we  are  indebted  for  our  present  knowledge  of  tins  disease  are  Phoebus, 
Helmholtz,  Bin/,,  Blackley,  Weyman,  Heard,  Marsh,  Daly,  Hack, 
Roe,  John  Mackenzie,  and  Bishop. 

Etiology.  It  is  generally  accepted  that  there  is  essential  to  the 
development  of  vasomotor  catarrh  the  presence  of  three  factors, 
which  are  classified  as,  first,  a  neurotic  temperament;  secondly, 
a  hypersesthe'tic  condition  of  the  terminal  filaments  of  the  sensory 
nerves,  usually  brought  about  by  some  local  change;  and  thirdly, 
the  presence  of  some  source  of  local  irritation.  It  is  a  well-known  fact 
that  those  who  suffer  from  the  various  types  of  vasomotor  disturbances 
show  by  their  very  presence,  their  actions,  their  quick,  nervous  ways, 
the  existence  of  the  nervous  temperament,  the  neurotic  habit.  Those 
affected  with  the  ailment  belong  to  that  class  of  individuals  who  are 
intense  in  their  natures  and  given  to  mental  rather  than  physical 
activity.  The  periodicity  of  the  attack  points  also  strongly  to  its 
nervous  character.  It  is  more  common  among  the  better  class,  among 
those  who  live  more  or  less  luxuriously.  It  is  distinctly  hereditary, 
and  often  afflicts  many  members  of  the  same  family.  It  is  also  preva- 
lent among  those  who  evidence  a  lowered  nerve  activity,  as  the 
neurasthenic,  although  not  as  common  as  among  those  who  show  a 
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degree  of  marked  nervous  activity.  Those  who  are  subject  to  the 
great  nervous  strain  and  mental  pressure  common  to  the  environ- 
ments of  a  great  city  are  much  more  frequent  sufferers  from  this 
malady  than  those  who  lead  the  even  and  unexciting  existence  inci- 
dent to  village  and  country  life.  No  age  seems  to  be  exempt.  It 
affects  children  of  tender  age  as  well  as  the  aged,  although  more 
prevalent  during  middle  adult  life.  The  hypersensitiveness  of  the 
peripheral  nerve  brings  up  the  consideration  of  the  various  local 
pathological  disturbances  which  may  by  their  existence  give  origin 
to  the  hypersensitive  condition.  The  question  of  the  existence  of 
certain  areas  of  hypersensitive  tissue'  which  can  be  located  with 
exactness  in  those  who  are  susceptible  to  or  suffer  from  vasomotor 
catarrh  cannot  be  doubted ;  but  that  these  areas  are  constant  and  are 
limited  to  certain  regions  of  the  nasal  cavities  is  not  demonstrable. 
It  has  also  been  demonstrated  that  there  are  many  local  pathological 
changes  in  the  nasal  chambers  which,  by  the  irritation  of  the  fila- 
ments of  the  -sensory  nerves  distributed  throughout  the  nasal  cavi- 
ties, originate  reflex  disturbances  which  aid  in  the  production  and 
maintenance  of  vasomotor  catarrh.  Drs.  Daly,  Roe,  Bosworth,  and 
Hack  were  the  strongest  and  most  ardent  advocates  of  this  local 
origin  of  vasomotor  catarrh.  Among  the  intranasal  conditions  which 
may  be  mentioned  as  producing  local  irritation  are  acute  and  chronic 
catarrh,  hypertrophic  catarrh,  hypertrophy  of  the  middle  turbinate, 
P0lypi>  growths  of  various  kinds,  spurs  and  deflections  of  the  septum 
and  diseases  of  the  communicating  sinuses.  The  presence  of  one  of 
a  large  variety  of  irritating  agents  may  be  the  external  exciting  cause. 
There  can  be  no  doubt  that  there  must  be  some  source  of  external 
irritation  to  furnish,  as  it  were,  the  stimulus  to  the  already  irritated 
mucosa  and  the  susceptible  and  over-charged  nervous  system.  It  is 
not  essential  that  the  source  of  local  irritation  should  be  the  same 
in  all  cases.  The  source  of  irritation  may  be  the  odors  of  animals, 
various  drugs,  as  ammonia,  ipecac,  salicylic  acid,  the  dust  of  the 
roads,  exposure  to  the  direct  rays  of  the  sun,  the  odor  of  roses,  and  the 
pollen  of  various  plants.  It  is  quite  noticeable  that  a  perennial  form 
of  vasomotor  catarrh  is  excited  by  the  odor  of  certain  animals. 
Since  Blackley's  experiments  in  the  causation  of  hay  fever  the  pollen 
theory  as  its  exciting  cause  has  been  almost  universally  accepted. 
The  fact  that  these  diseases  are  more  prevalent  during  the  period 
in  which  the  pollen  of  certain  flowers  and  plants  are  being  dis- 
seminated strengthens  greatly  the  theory  that  these  various  pollens 
are  the  direct  exciting  cause  of  most  of  the  cases  of  vasomotor  catarrh. 
How  far-reaching  the  local  pathological  changes  and  the  sources  of 
external  irritation  respectively  are  in  producing  paroxysms  of  vaso- 
motor catarrh  it  is  quite  impossible  to  state.  There  is  no  doubt  that 
the  most  essential  feature  is  the  neurotic  habit.  In  the  non-parox- 
ysmal type  of  vasomotor  catarrh  we  have  as  the  essential  element 
the  neurotic  temperament.  Very  rarely  do  we  find  any  pathological 
change  in  these  cases  in  the  nasal  chamber,  other  than  the  distendrd, 
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relaxed,  and  pale  turbinal  tissue,  with  the  outpouring  of  clear,  watery 
secretion,  the  relief  of  which  is  in  no  way  brought  about  by  local 
treatment.  Only  occasionally  can  these  patients  mention  any  source 
of  irritation  or  any  condition  that  seems  to  excite  an  exacerbation. 
When  such  local  source  of  irritation  is  given  it  is  generally  some 
unusual  excitement  which  impresses  upon  one  the  peculiar  nervous 
character  of  the  whole  disturbance.  The  type  of  nervous  condition 
which  is  usually  present  in  perennial  vasomotor  catarrh  is  that  of 
exhausted  nerve  energy,  neurasthenia.  In  the  disease  of  hay  fever 
and  the  various  disturbances  of  this  class  we  note  one  pathological 
feature  which  is  ever  present,  and  from  whose  presence  most  if  not  all 
of  the  symptoms  originate;  that  condition  is  a  vasomotor  paresis. 

According  to  Bishop  and  others  the  central  disturbance  is  excited 
by  an  increase  of  uric  acid  in  the  blood,  brought  about  by  either  an 
excessive  product  of  the  acid  or  a  diminished  excretion  of  the  same. 
This  perversion  of  nerve  function,  which  leads  to  disturbances  along 
the  course  of  the  nasal  and  bronchial  sympathetic,  may  not  be  as 
much  due  to  increase  of  uric  acid  in  the  blood  as  to  other  excretory 
elements  which  accumulate  at  times  in  excessive  quantities  in  the 
blood.  The  condition  of  uricacidSBmia  lias  also  been  mentioned  by 
numerous  other  authorities,  and  treatment  directed  along  this  line 
seems  to  be  attended  with  marked  improvement  in  many  cases. 

Symptoms.  The  peculiar  characteristic  of  hay  lexer  and  rose-cold 
is  the  periodicity  of  the  symptoms,  the  persistence  during  a  certain 
interval,  and  the  usual  abrupt  and  complete  subsidence.  The  attacks 
occur  with  marked  periodicity,  the  patient  being  usually  able  to  tell 
to  the  exact  day  when  the  invasion  is  to  be  expected.  The  attacks 
usually  become  more  severe  with  each  recurrence,  and  after  a  few 
years  it  is  not  only  the  upper  respiratory  track  that  is  involved,  but 
to  this  may  be  added  an  invasion  of  the  bronchial  mucous  membrane. 
It  is  also  to  be  noted  that  after  several  years  of  successive  invasion  the 
attacks  do  not  terminate  abruptly  with  the  onset  of  frost,  but  grad- 
ually subside,  while  slight  local  irritation  might  provoke  a  full  recur- 
rence. The  attack  is  ushered  in  by  a  sensation  of  dryness,  fulness, 
and  itching  in  the  nose  at  the  vault  of  the  pharynx  and  at  the  inner 
canthus  of  the  eye.  The  above-described  symptoms  last  but  for  a 
few  hours,  when  they  are  followed  by  violent  paroxysms  of  sneezing, 
which  repeat  themselves  again  and  again  throughout  the  day.  Ex- 
posure to  direct  sunlight  or  dust  produces  a  paroxysm  of  sneezing 
almost  instantaneously.  There  is  intense  itching  of  the  conjunctiva1, 
increased  lacrymation,  and  considerable  photophobia.  The  nasal 
mucosa  is  swollen,  the  nasal  cavities  being  partly  or  completely  ob- 
structed with  a  profuse  watery  discharge,  more  or  less  acrid  in  char- 
acter. There  is  frequently  a  distressing  cough,  especially  at  night. 
There  is  congestion  of  the  eyes,  with  more  or  less  pufRness  of  the  eye- 
lids, and  neuralgic  pains  in  the  eyeballs.  Then1  is  frequently  marked 
distress  over  the  whole  head,  or  the  pain  may  be  localized  only  over 
the  frontal  region,  producing  a  sensation  of  great  distention  therein. 
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Evidences  of  tubal  catarrh  are  not  wanting,  as  is  frequently  shown 
by  itching  or  soreness  along  the  course  of  the  Eustachian  tube,  a  feeling 
of  fulness  or  pressure  in  the  ears,  and  more  or  less  impairment  of  the 
hearing.  The  amount  of  constitutional  symptoms  depends  to  a 
certain  degree  upon  the  severity  of  the  attack.  There  is  usually 
more  or  less  irritability  of  the  temper  and  other  manifestations  of 
extreme  disturbances  of  the  general  nervous  system.  The  patient 
becomes  pale,  and  there  is  a  general  lowering  of  the  physical  tone,  as 
shown  by  lack  of  vigor,  incapacity  for  mental  activity,  impairment 
of  the  memory,  lassitude,  loss  of  appetite,  and  marked  disturbances 
of  the  digestive  functions.  The  attacks  of  sneezing  and  discomfort 
generally  subside  during  the  night.  There  is  occasionally  a  slight 
elevation  of  temperature  in  the  evening,  with  the  excretion  of  a  scanty 
highly-colored  urine.  The  patients  frequently  complain  of  more  or 
less  chilliness.  There  may  be,  to  add  to  the  patient's  discomfort, 
a  general  hypersensitive  condition  of  the  scalp  or  areas  here  and 
there  over  the  general  cutaneous  surface.  The  local  appearance  of 
the  nasal  mucosa  shows  more  or  less  turgescence  of  the  tissue  over 
the  turbinates,  which  may  be  so  great  as  to  make  a  complete  obstruc- 
tion of  the  nasal  chambers,  or  it  may  be  only  partial,  giving  rise  to 
alternate  relaxation  and  obstruction.  This  swollen  mucosa  in  recent 
cases  presents  the  bright-red  appearance  of  the  ordinary  hypertrophic 
rhinitis,  but  in  cases  of  long  standing  the  membrane  has  a  sodden, 
pale  appearance.  The  membrane  is  usually  extremely  sensitive 
throughout  to  the  use  of  the  probe.  The  congested  mucosa  is  usually 
somewhat  more  resilient  than  simple  hypertrophic  tissue,  and  does 
not  indent  so  easily  at  the  touch  of  the  probe.  After  several  years  of 
successive  invasion  of  the  hay  fever,  wherein  only  the  nasal  and  ocular 
manifestations  are  present,  we  have  added  to  these  symptoms  from 
the  bronchial  mucosa  in  the  form  of  asthmatic  paroxysms.  The 
severity  of  the  asthmatic  seizures  varies  in  proportion  to  the  other 
symptoms.  At  each  following  invasion  the  asthmatic  feature 
becomes  more  pronounced.  The  asthma  of  hay  fever  exists  by 
•day  as  well  as  by  night,  and  may  persist  after  the  subsidence  of 
the  nasal  symptoms,  so  that  the  patient  becomes  a  confirmed  asth- 
matic. 

Diagnosis.  The  peculiar  periodicity,  the  invasion  at  the  period  of 
the  year  when  hay  fever  is  persistent,  and  the  peculiar  train  of  symp- 
toms makes  the  diagnosis  a  very  simple  matter.  When  to  this  we 
have  added  the"  nervous  symptoms  and  the  asthmatic  attacks,  the 
diagnosis  is  extremely  clear. 

Prognosis.  The  prognosis,  so  far  as  life  is  concerned,  is  favorable. 
W  hen  asthma  has  supervened  the  lot  of  the  sufferer  is  a  very  unhappy 
one  indeed.  The  conditions  spontaneously  disappear,  and  there 
seems  to  be  a  tendency  for  its  subsidence  with  age.  Relief  can  usually 
be  obtained  if  the  means  of  the  sufferer  will  permit.  Treatment  is 
more  successful  in  relieving  the  attacks  and  producing  permanent 
cures  than  was  formerly  the  case. 
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Treatment.  In  discussing  the  treatment  of  hay  fever  we  shall  first 
take  up  the  consideration  of  the  treatment  between  the  attacks, 
(a)  the  preventive,  (b)  the  constitutional,  (c)  the  local;  second,  the 
treatment  of  the  attack,  (a)  constitutional,  (6)  local. 

During  the  interval  of  the  attack  the  various  etiological  factors 
should  be  thoroughly  considered,  eliminated  if  possible,  or  their 
potency  diminished.  The  general  hygienic  surroundings  of  the  patient, 
his  sanitation,  as  well  as  his  physical  regimen,  should  be  carefully 
considered  and  regulated.  We  often  find  that  those  who  are  affected 
with  hay  fever  are  individuals  who  spend  many  hours  of  the  day  in 
badly  ventilated  and  imperfectly  lighted  office  buildings,  subjected 
to  intense  nervous  tension  or  work  that  requires  a  high  degree  of 
mental  activity.  These  same  individuals  usually  take  no  open-air 
exercise,  and  frequently  spend  the  evenings  in  diversified  but  con- 
tinuous mental  strain.  These  people  must  be  taught  to  live  ration- 
ally. They  must  work  under  bet  lei'  hygienic  surroundings,  they 
must  diminish  the  hours  of  strain,  they  must  take  active  exercise  in 
the  open  air,  and  have  a  more  rational  and  suitable  diet  prescribed, 
to  which  they  must  adhere.  As  long  as  there  is  evidence  of  a  defi- 
cient elimination  of  the  products  of  imperfect  digestion,  or  the  accu- 
mulation of  those  chemical  elements  in  the  blood,  only  present  when 
the  relations  between  assimilation  and  elimination  are  not  normal, 
the  patient  should  be  kept  on  a  liquid  diet  or  a  very  rigid  diet,  of 
which  liquids  form  the  predominant  part.  I  usually  find  it  expedient 
to  give  a  dessertspoonful  of  the  efferyescing  phosphate  of  soda  night 
and  morning,  to  be  increased  or  diminished  according  to  its  action 
on  the  bowels.  It  is  usually  well,  also,  to  administer  three  or  four 
times  daily  a  five-grain  tablet  of  the  effervescing  citrate  of  lithia  in 
a  glass  of  water.  Cold  bathing,  cold  sponging,  and  the  cold  bag  to 
the  spine,  especially  in  those  showing  vasomotor  disturbances,  are 
especially  applicable.  The  marked  neurasthenia  should  have  the 
benefit  of  the  rest  cure.'  Among  constitutional  remedies  certain  tonics, 
alteratives,  and  nervines  are  found  of  special  value.  These  drugs 
may  be  used  singly  or  several  in  combination.  Among  the  tonics 
are  iron  (Blaud's  pill)  and  strychnine  ;  among  the  alteratives  arsenic, 
and  among  the  nervines  are  belladonna  and  phosphorus.  The  com- 
plete cessation  from  occupation,  removal  of  the  apparent  source  of 
the  local  irritation,  and  change  of  environment,  habits  of  life,  and 
location  are  the  most  potent  agents  to  bring  about  relief  from  the 
paroxysms.  Some  people  seem  to  feel  the  greatest  benefit  from  a 
sea  voyage  or  the  abiding  on  an  island  in  the  sea  so  distant  that  the 
influence  of  breezes  from  the  mainland  are  lost.  Others  get  the 
greatest  practical  benefit  from  going  to  the  northern  mountains  and 
the  lake  regions  of  Canada.  The  White  Mountains  have  one  or  more 
immune  places.  During  the  interval  in  the  attacks  the  nasal  cham- 
bers should  be  placed  in  order  should  there  be  the  slightest  local 
pathological  change.  Hypertrophies,  polypi,  deflections,  and  other 
local  disturbances  should  be  removed  or  corrected. 
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Treatment  of  the  Attack.    The  best  treatment  for  the  attack  is 
to  send  the  patient  at  once  to  one  of  the  immune  places,  there  to  re- 
main until  the  occurrence  of  frost  at  his  place  of  habitation.  The  im- 
mune place  from  which  I  have  gained  the  greatest  advantage  is  Beth- 
lehem, in  the  White  Mountains.    If  the  patient  is  obliged  to  remain 
at  his  home,  then  great  relief  can  be  assured  him  by  appropriate  gen- 
eral and  local  treatment.   Bishop  gives  during  the  attack  teaspoonful 
doses  of  Horsford's  acid  phosphate  two  or  three  times  daily.  He 
claims  that  it  lessens  the  uric-acid  condition  of  the  blood  by  lessening 
its  solvency  and  aiding  its  elimination.    He  and  others  claim  most 
positive  results  from  this  line  of  treatment.    Dilute  hydrochloric  acid 
or  the  nitromuriatic  acid  might  be  substituted  for  the  Horsford's  acid 
phosphate.    The  diet  should  be  regulated,  the  digestion  corrected, 
and  the  amount  of  work  diminished.    Among  constitutional  reme- 
dies those  that  tone  up  the  nervous  system  should  be  administered, 
such  as  iron,  strychnine,  and  phosphorus.    Among  all  the  remedies, 
that  have  been  heretofore  suggested  for  the  constitutional  treatment 
of  hay  fever  during  the  attacks,  I  know  of  no  drug  whose  action  is 
so  constant,  so  consistent  and  uniformly  successful  as  suprarenal 
extract.    The  suprarenal  extract  should  be  given  in  doses  of  three 
to  five-grain  tablets,  or  the  powder  in  capsules  every  two  to  three 
hours.    The  drug  can  be  pushed  until  there  is  noted  a  feeling  of 
vertigo,  nausea,  chest  constriction,  some  slight  nervous  excitement,, 
and  increased  activity  of  the  heart.    I  have  noted  this  mild  toxic 
action  of  the  drug  in  those  with  high  nervous  organization  much 
earlier  than  in  those  of  more  robust  natures.    It  is  in  the  local  appli- 
cation more  than  in  the  constitutional  administration  that  the  drug 
shows  its  distinctive  usefulness.    Locally  the  drug  should  be  used 
in  aqueous  solution  of  the  dry  powder,  prepared  according  to  the 
formula  suggested  by  Ingals.    Previous  to  the  use  of  the  drug  the 
nasal  cavities  should  be  well  sprayed  out  or  douched  gently  with  a 
solution  of  biborate  and  bicarbonate  of  soda,  with  a  few  drops  of 
carbolic  acid,  and  then  a  pledget  of  cotton  introduced  into  each  nasal 
chamber  saturated  with  the  aqueous  solution  of  the  extract,  and  there 
allowed  to  remain  for  several  minutes.    The  drug  can  be  used  also 
by  atomization  of  the  same  solution.    This  may  be  repeated  several 
t  imes  daily.    This  internal  and  local  administration  of  the  suprarenal 
extract  will  not  always  give  absolute  certain  results,  but  it  will  give 
relief  and  more  relief  than  almost  any  agent  I  know  of,  and,  so  far  as 
we  are  aware  of,  with  no  unpleasant  after-effects.    Many  have  used 
this  agent  with  the  same  results  that  I  here  speak  of,  and  are  as  warm 
in  its  praises.    I  may  mention  Drs.  Bates,  Bean,  Douglas,  Louis  S. 
Somers,  Henry  L.  Swain,  E.  W.  Wright,  S.  Solis  Cohen,  and  Mullen. 
There  is  some  peculiar  property  in  the  adrenalin  solution  that  causes 
it  to  occasionally  give  rise  to  a  paroxysm  similar  to  hay  fever,  and 
I  would  therefore  strongly  advise  against  its  use  to  meet  the  indi- 
cations here  outlined.    Cocaine  has  previously  been  extensively  used 
to  give  relief  from  the  nasal  stenosis.    The  effect  from  this  drug  is 
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only  transitory,  possesses  no  degree  of  permanency  of  action,  and  is 
very  prone  to  give  rise  to  the  habitual  use  of  the  drug.  Dr.  E.  W. 
Wright,  who  lays  great  stress  upon  the  hypersensitive  condition  of 
the  nasal  mucosa  as  the  important  factor  in  many  cases,  suggests  a 
frictional  massage  of  the  mucous  membrane  of  the  nose,  in  order  to 
increase  its  resisting  powers,  so  that  it  can  withstand  the  irritation 
and  excitation  from  the  impact  of  the  pollen  of  plants.  His  method  is 
to  resort  to  gentle  massage  of  the  mucous  membrane  with  a  cotton- 
covered  probe.  At  the  meeting  of  the  Section  of  Laryngology  and 
Otology  of  the  American  Medical  Association  in  June,  1900,  Dr.  H.  H. 
Curtis  read  a  paper  upon  the  subject  "The  Immunizing  Cure  of  Hay 
Fever."  In  this  paper  Dr.  Curtis  slated  that  he  had,  through  previous 
suggestions  in  the  treatment  of  cases,  thought  of  the  possibility  of  im- 
munizing in  hay  fever  by  the  administration  of  a  tincture  or  fluid  ex- 
tract made  from  the  flowers  and  pollen  of  the  ragweed.  The  fluid 
extract  and  tincture  of  ambrosia  artemisisefolia  should  be  given  in 
two  to  ten-drop  doses  in  water  three  times  daily.  A  solution  in  tea- 
spoonful  doses  is  also  prepared.  There  have  been  reported  a  number 
of  successes  as  well  as  almost  an  equal  number  of  failures  after  its 
use.    Further  use  will  either  prove  its  fallaciousness  or  its  value. 

Rhinorrhcea. 

This  is  an  obscure  and  curious  a  fl  eet  ion  which  is  exceedingly  rare, 
and  is  characterized  by  the  escape  of  a  profuse,  thin,  watery 
discharge  from  the  nose. 

In  the  consideration  of  rhinorrhcea  we  are  impressed  with  the  fact 
that  there  are  two  distinct  types  of  this  condition,  one  being  attended 
with  the  discharge  of  a  fluid  from  the  nasal  cavities,  which  has  its 
•origin  in  the  arachnoid  space,  and  the  other  with  the  escape  of  a  similar 
fluid,  but  which  is  secreted  from  the  nasal  mucosa.  St.  Clair  Thomson 
in  his  able  thesis  entitled  "  The  Cerebro-spinal  Fluid,  Its  Spontaneous 
Escape  from  the  Nose,"  has  added  greatly  to  our  knowledge  of  the 
former  condition.  Cases  have  also  been  reported  since.  Dr.  Thom- 
son has  collated  in  his  work  eight  undoubted  cases  similar  to  his  own, 
and  twelve  cases  probably  of  the  same  character.  Most  of  these  cases 
had  been  classed  by  various  authors  as  ordinary  cases  of  rhinorrhcea. 

Etiology.  The  factors  which  play  a  role  in  the  production  of  that 
class  of  cases  which  are  clearly  attended  with  the  escape  of  cerebro- 
spinal fluid  is  somewhat  obscure,  nevertheless  it  is  extremely  sugges- 
tive how-  frequently  there  were  evidences  of  cerebral  symptoms  and 
retinal  changes.  Out  of  21  cases,  17  cases  exhibited  cerebral  symp- 
toms, and  8  cases  showed  retinal  changes  (Thomson's  reports). 
Fracture  of  the  skull  involving  the  anterior  cerebral  fossa  is  occa- 
sionally attended  with  the  escape  of  a  clear,  limpid  fluid  from  the 
nasal  fossa.  The  nasal  form  of  this  disease  is  somewhat  obscure  as  to 
its  etiology.  In  most  cases  there  seems  to  be  a  well-marked  neurotic 
temperament  which  usually  manifests  itself  by  some  disturbance  of  the 
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sympathetic.  It  is  supposed  to  be  due  to  the  impairment  of  the  inhib- 
itory influence  of  the  trifacial  or  to  stimulation  of  the  sympathetic. 

Symptoms.  The  affection  is  characterized  by  its  chief  symptom, 
which  is  the  discharge  of  a  clear  watery  fluid  from  the  nose.  The 
discharge  may  be  bilateral  or  unilateral.  When  bilateral  it  indicates 
more  frequently  the  nasal  type,  when  unilateral  the  cerebro-spinal 
type.  The  fluid  may  be  bland  and  non-irritative  in  character,  or  it 
may  be  acrid,  exciting  excoriation  of  the  alse  and  the  upper  lip.  The 
amount  of  secretion  may  vary  from  a  few  ounces  to  a  pint  in  twenty- 
four  hours.  The  discharge  may  be  continuous  in  its  flow  during  the 
twenty-four  hours,  during  the  working  hours  escaping  from  the  nose, 
and  during  sleep  passing  into  the  pharynx;  or  it  may  be  intermittent, 
ceasing  entirely  while  the  patient  is  asleep.  When  the  discharge 
escapes  posteriorly  into  the  pharynx  during  sleep  we  may  have  cough- 
ing and  spasm  of  the  glottis.  The  discharge  may  occur  at  periodic 
intervals,  or,  while  for  the  most  part  continuous,  there  may  be  inter- 
vals of  a  few  days  wherein  it  ceases.  The  attack,  when  occurring 
at  periodic  intervals  during  the  day,  is  usually  preceded  by  more  or 
less  formication,  itching,  or  paroxysms  of  sneezing,  which  subside  as 
the  flow  is  established  In  the  periodic  or  nasal  type  the  attack  lasts 
only  a  few  hours,  recurs  at  regular  or  irregular  intervals,  and  the 
amount  of  discharge  is  variable.  In  the  continuous  type  the  dis- 
charge is  persistent  through  many  months  or  years,  and  is  very 
constant  as  to  the  amount.  In  nasal  hyclrorrhoea  the  discharge  has 
no  distinct  point  of  exit;  it  seems  to  be  an  oozing  from  the  general 
mucous  surface.  In  cerebro-spinal  rhinorrhcea  the  discharge  is  noted 
as  issuing  between  the  middle  turbinate  and  the  septum,  high  up. 
Examinations  of  the  nasal  chambers  show  very  little  alteration  in 
the  mucosa.  The  mucous  membrane  may  be  a  little  paler  than 
normal,  and  in  the  advanced  cases  the  middle  turbinate  may  appear 
waterlogged.    Occasionally  mucous  polypi  are  found. 

Diagnosis.  The  diagnosis  of  this  affection  is  easily  made  through 
its  characteristic  symptoms,  the  flow  of  a  clear,  limpid,  watery  fluid 
from  the  nasal  chambers.  The  important  feature  of  the  diagnosis  is 
the  differentiation  of  the  purely  nasal  from  the  cerebro-spinal  rhinor- 
rhcea, and  is  as  follows: 


Nasal  Rhinorrhaa. 

The  flow  is  usually  periodic,  preceded  by 
sneezing. 

The  discharge  is  not  continuous. 

It  usually  ceases  at  night. 

Amount  of  discharge  during  twenty-four 
hours  and  at  different  periods  of  the  day  is  vari- 
able. 

The  discharge  usually  issues  from  both  nasal 
cavities. 

The  handkerchiefs  moistened  with  the  secre- 
tion, after  drying  are  stiff. 

Chemical  examination  reveals  the  presence  of 
mucin  and  albumin,  and  it  does  not  reduce 
Keh ling's  solution. 


Cerebro-spinal  Rhinorrhoza. 
The  flow  is  continuous.  It  is  attended  with 
no  symptoms. 

Does  not  cease  during  sleep. 
Amount  of  discharge  during  the  day  and  at 
different  periods  of  the  day  is  constant. 

It  is  always  unilateral. 

The  handkerchiefs  moistened  With  the  dis- 
charge dry  soft. 

•  'Iieinieal  examination  reveals  the  absence  of 
mucin:  protetds  are  practically  absent,  and  it 
reduces  Fehllnjf's  solution. 
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Prognosis  is  rather  unfavorable  as  to  improvement  or  cure. 

Treatment.  It  is  very  important  in  all  cases  of  nasal  rhinorrhcea 
to  make  a  careful  differentiation  as  to  the  possible  origin  of  the  fluid, 
as  it  has  an  important  bearing  upon  the  therapeutic  measures  to  be 
adopted.  In  the  cerebro-spinal  type,  as  indicated  by  St.  Clair  Thom- 
son, all  forms  of  local  treatment  are  absolutely  useless.  In  rhinor- 
rhcea of  a  purely  nasal  type,  partial  relief  may  be  obtained  through 
the  use  of  cocaine,  atropine  in  aqueous  solution,  as  recommended  by 
F.  Kerper,  and  suprarenal  extract.  A  thorough  study  of  the  case 
from  an  etiological  point  of  view,  so  as  to  enable  one  to  apply  that 
general  therapeutic  resource  which  may  be  of  value  in  the  individual 
case,  is  absolutely  essential. 

Influenza. 

Influenza  is  an  inflammation  affecting  the  mucous  membrane  of  the 
whole  upper  respiratory  trad  and  the  bronchial  mucosa,  with  more 
or  less  well-marked  systemic  symptoms,  evidently  due  to  the  action 
of  a  specific  bacillus.  This  disease  is  mildly  contagious,  as  it  is 
frequently  noticed  thai  it  spreads  throughout  all  the  members  of  a 
household  when  one  member  becomes  affected.  Influenza  respects 
neither  age,  sex,  nor  social  condition.  It  is  common  to  all  latitudes, 
although  more  prevalent  and  more  active  in  the  temperate  and 
colder  zones. 

Etiology.  From  the  fact  that  influenza  is  more  prevalent  during 
the  fall  and  spring  of  the  year,  it  has  been  stated  that  its  prevalence 
at  these  times  was  due  to  the  changes  which  were  taking  place  in 
the  atmosphere  at  these  seasons.  Its  prevalence  at  these  periods  is 
probably  more  rationally  explained  by  the  lowered  bodily  tone  inci- 
dent to  exposure,  which  renders  the  mucosae  susceptible  to  the  inva- 
sion of  the  specific  bacillus  of  influenza.  Numerous  bacilli  have  been 
described  as  the  active  agent  in  the  production  of  the  pathological 
condition  known  as  influenza.  The  bacillus  described  by  Pfeiffer  is 
the  one  generally  accepted  as  the  exciting  etiological  factor. 

Symptoms.  The  invasion  of  influenza  is  usually  marked  by  very 
decided  constitutional  symptoms.  There  is  usually  a  very  decided 
chill  or  chilly  sensation,  which  is  followed  by  a  rapid  elevation  of  the 
temperature.  There  is  marked  prostration  and  bodily  weakness. 
Loss  of  appetite,  often  intense  frontal  headache,  intense  muscular 
soreness,  and  pain  in  the  extremities.  The  muscular  soreness  may 
attack  any  group  of  muscles,  but  most  frequently  affects  those  of  the 
back  and  neck.  The  temperature  ranges  from  100°  to  103°  F., 
and  is  frequently  irregular  in  its  type.  There  is  usually  manifested 
an  intense  catarrhal  inflammation  of  the  whole  upper  respiratory 
and  bronchial  tract,  with  the  array  of  symptoms  incident  thereto. 
Thus  we  have  the  usual  symptoms  attending  a  coryza,  more  or 
less  soreness  in  the  pharynx,  with  painful  deglutition  and  hoarse- 
ness of  the  voice.  The  outpouring  of  secretion,  established  shortly 
after  the  invasion,  is  usually  very  copious  and  of  a  mucopurulent 
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character.  Cough  is  a  very  persistent  and  distressing  symptom. 
More  or  less  pain  about  the  chest  walls  is  common.  Pain  and  discom- 
fort in  the  pharynx  and  larynx  are  frequently  out  of  all  proportion 
to  the  amount  of  inflammation  evident  upon  inspection.  There 
is  not  only  a  marked  degree  of  actual  physical  depression  in  many 
cases ;  but  this  is  often  added  to  and  intensified  by  the  mental  depres- 
sion and  the  disturbance  of  the  central  nervous  system.  Physical 
examination  will  reveal  the  usual  changes  which  we  have  learned  to 
note  as  being  present  in  acute  inflammatory  disturbances  of  the  upper 
air  tract.  In  the  chest  we  will  find  the  usual  evidences  of  an  acute 
bronchial  catarrh. 

Prognosis.  This  disease  usually  runs  its  course  in  about  ten  days 
or  two  weeks,  and  if  due  care  is  exercised  in  its  management  it  most 
frequently  terminates  in  complete  recovery.  It  is  a  most  serious 
condition  when  affecting  the  very  young  or  the  aged,  as  the  intense 
adynamia  is  prone  to  be  followed  by  exhaustion  of  the  physical  power; 
or  the  extension  of  the  inflammation  into  the  capillary  bronchi  is  apt 
to  be  followed  by  catarrhal  pneumonia,  either  of  which  conditions 
may  prove  fatal.  Complications  are  very  common  in  this  affection, 
and  when  occurring  they  add  to  its  complexity  and  its  gravity. 

Complications.  One  of  the  most  frequent  complications  in  influenza 
is  the  invasion  of  the  auditory  tract.  We  may  have  tubal  catarrh, 
simple  or  exudative  catarrh  of  the  middle  ear,  suppurative  otitis,  and 
mastoiditis.  The  simple  and  exudate  catarrh  are  the  most  frequent 
complications  in  connection  with  the  ears,  and  their  characteristic 
symptoms,  usually  intensified  in  this  disease,  add  greatly  to  the 
mental  depression.  The  accessory  sinuses  are  frequently  affected. 
There  is  no  doubt  that  sinusitis  is  frequently  dependent  on  a  pre- 
viously existing  attack  of  influenza.  The  antrum  of  Highmore,  the 
ethmoidal  and  the  frontal  sinuses  are  the  cavities  most  frequently 
affected.  Peritonsillar  abscess  is  a  complication  that  occasionally 
presents  itself,  although  I  think  it  is  present  as  a  complication  only 
in  those  who  are  subject  to  attacks  of  suppurative  tonsillitis.  (Edema 
of  the  glottis  is  rarely  a  complication.  In  some  epidemics  there  is  a 
marked  proneness  to  hypertrophy  of  the  lingual  and  submaxillary 
glands,  which  enlargement  almost  always  subsides  without  suppura- 
tion. Pneumonia  of  the  catarrhal  type  is  a  frequent  complication 
of  neglected  cases  and  in  the  very  young  and  aged.  Various  nervous 
phenomena  may  be  present  as  complications,  as  evidenced  by  marked 
mental  depression,  hyperesthesia  and  neuralgia  affecting  various 
branches  of  the  trifacial  nerve.  The  diagnosis  of  this  condition  is 
readily  differentiated  from  acute  rhinitis  through  the  marked  depres- 
sion, the  prominent  nervous  symptoms,  the  involvement  of  the  lower 
respiratory  tract,  and  the  protracted  course.  In  acute  rhinitis  the 
involvement  of  the  pharynx,  larynx,  and  lower  respiratory  tract 
when  it  takes  place  is  in  sequence  and  not  synchronous. 

Treatment.  It  is  absolutely  essential  that  patients  suffering  from 
this  malady  should  be  confined  to  the  bed.    Under  no  circumstances 
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should  they  be  allowed  to  move  about  in  the  open  nor  even  within 
their  rooms.  All  avoidance  of'  bodily  exertion  and  absolute  rest  is 
essential  to  prevent  unfavorable  complications  and  to  avoid  exhaust- 
ing the  patient's  physical  strength.  The  patient  should  be  placed 
upon  a  highly  nutritious  liquid  diet.  The  bowels  should  be  well 
opened  by  fractional  doses  of  calomel.  Bromide  of  quinine  or  sulphate 
of  cinchonidime  should  be  given  in  small  doses  until  the  temperature 
has  returned  to  the  normal.  Should  there  be  evidence  of  much 
prostration,  strychnine  in  appropriate  dosage,  and  alcoholic  stimulants 
should  be  administered.  The  convalescence  should  be  assured  before 
the  patient  is  allowed  to  assume  his  usual  vocation.  Should  cough 
prove  a  distressing  symptom  it  should  be  relieved  by  appropriate 
treatment  directed  to  that  portion  of  the  air-tract  from  the  patho- 
logical disturbance  of  which  it  seems  to  issue,  as  well  as  by  the 
internal  administration  of  codcia,  heroin,  or  cyanide  of  potash. 
Complications  should  be  carefully  watched  for,  and  when  occurring 
should  be  appropriately  treated. 

Asthma. 

In  the  discussion  of  the  general  condition  known  as  asthma  we 
intend,  under  this  heading,  to  consider  the  subject  only  in  so  far 
as  it  is  a  respiratory  reflex,  and  to  enumerate  the  conditions  in  the 
upper  tract  which  may  give  rise  to  it.  Asthma  is  a  morbid  con- 
dition, in  many  of  its  features  closely  allied  to  that  of  hay  fever. 
Its  primal  causative  element  is  at  our  present  writing  as  far  from 
solution  as  is  the  cause  of  hay  fever.  Many  authors  accept  a  some- 
what similar  schematic  etiological  chain  for  bronchial  asthma  that 
they  have  constructed  tor  hay  fever,  namely,  first,  an  inflamed 
hypersensitive  or  irritable  condition  of  the  bronchial  mucosa;  second, 
a  disturbed  or  diseased  condition  of  some  other  system  or  organ  how- 
ever remote;  and  third,  a  neurotic  condition  which  permits  of  the 
linking  of  the  two  other  conditions  through  the  vasomotor  system. 
This  theory  permits  not  only  an  explanation  of  the  occurrence  of  the 
nasal  reflex  asthma,  but  also  of  all  ot  her  types  which  seem  to  be  of  a 
rehVx  character;  it  in  no  wise  attempts  to  explain  asthma  due  to 
cardiac  and  bronchial  disease.  The  attacks  of  asthma,  as  is  well 
known,  consist  of  well-marked  paroxysms  of  difficult  breathing, 
usually  coming  on  at  night,  and  of  variable  duration.  The  difficult 
breathing  is  excited  either  by  a  vasomotor  paresis  resulting  in  a 
dilatation  of  the  bloodvessel,  or  by  a  spasm  of  the  muscular  fibres  in 
tin1  small  bronchioles,  either  of  which  phenomenon  results  in  a  narrow- 
'ing  of  the  calibre  of  the  bronchial  tubes  affected. 

Morbid  Conditions  of  the  Upper  Air-tract  Which  Excite  Asthmatic 
Paroxysms.  The  most  characteristic  and  typical  nasal  condition 
which  excites  paroxysms  of  asthma  is  hay  fever  and  the  allied  types 
of  vasomotor  catarrh.  In  many  cases  of  hay  fever,  with  its  annual 
recurrence,  the  asthmatic  symptoms  become  the  most  prominent 
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feature  of  the  case.  Nasal  polypus  is  stated  by  many  authors  to  be 
one  of  the  most  potent  pathological  changes  within  the  nasal  chamber 
exciting  by  reflex  disturbances  paroxysms  of  asthma.  It  is  difficult 
to  explain  why  the  smaller  growths  cause  this  disturbance  rather  than 
the  large  ones,  unless  it  be  that  the  smaller  ones  irritate  the  mucosa, 
while  the  larger  ones  obtund  its  sensibility  through  pressure.  Growths 
of  other  types  appearing  in  the  nasal  chambers  may  excite  the  con- 
dition under  consideration.  The  condition  known  as  hypertrophy  of 
the  inferior  turbinate  is  also  an  infrequent  etiological  factor  in  asth- 
matic attacks.  A  similar  condition  of  hypertrophy  of  the  middle 
turbinate,  whether  it  be  a  simple  hypertrophy  or  what  is  frequently 
called  an  cedematous  degeneration  or  myxomatous  ethmoiditis,  is 
one  of  the  pathological  changes  in  the  nasal  cavity  said  to  occasion 
asthmatic  paroxysms.  Among  other  changes  within  the  nasal  cham- 
bers which  may  be  mentioned  as  causing  asthma  are  spurs  and  de- 
flections of  the  septum  and  purulent  diseases  of  the  sinuses  communi- 
cating with  the  nasal  chambers.  Among  those  diseases  of  the  pharynx 
which  have  been  enumerated  as  playing  an  etiological  role  may  be 
mentioned  adenoids,  nasopharyngeal  growths,  enlarged  uvulse,  and 
hypertrophied  tonsils.  In  considering  the  relationship  between  known 
existing  pathological  changes  in  the  upper  air-tract  and  asthma,  it 
is  well  to  bear  in  mind  the  fact  that  however  marked  the  local  changes 
from  the  normal  may  be,  and  how  much  the  asthmatic  paroxysms 
may  appear  dependent  upon  the  local  condition,  there  may  be  between 
them  no  pathogenic  relationship  whatever.  This  fact  it  is  well  to 
bear  in  mind  in  considering  operative  treatment  of  diseased  conditions 
of  the  upper  air-tract  for  the  purpose  of  relieving  the  asthmatic  con- 
dition, in  order  not  to  subject  yourself  to  embarrassing  failure  and  your 
patient  to  keen  disappointments.  It  is  well  to  state  the  probability 
of  the  relationship  of  cause  and  effect  between  the  local  morbid  change 
and  the  asthmatic  condition,  and  the  probable  relief  that  will  be 
afforded  to  the  one  by  the  removal  of  the  other;  no  further  in  the 
promise  should  one  go.  I  have  very  little  faith  in  the  extreme  view 
taken  by  Bosworth  and  others  that  in  a  large  percentage  of  cases 
asthma  is  due  to  some  form  of  intranasal  disease.  There  is  no  doubt 
that  in  some  asthmatics  certain  forms  of  nasal  disease  which  may  co- 
exist may  be  the  local  excitant,  and  their  removal  may  be  attended 
with  relief  which  may  be  more  or  less  permanent.  Usually,  however, 
in  order  to  make  the  relief  permanent,  it  is  necessary  to  correct  the 
constitutional  condition,  which  is  equally  at  fault,  lest  some  local  irri- 
tation elsewhere  after  a  time  cause  a  recurrence  of  the  asthma.  I 
have  seen  the  removal  of  minor  pathological  changes  in  the  nose 
attended  with  subsidence  of  asthmatic  attacks,  and,  on  the  other 
hand,  I  have  seen  the  removal  of  spurs,  correction  of  deflections,  and 
removal  of  polypi  in  asthmatics  accompanied  with  no  result  so  far  as 
the  asthma  was  concerned. 

Treatment.  The  local  treatment  should  be  the  removal  of  any 
condition  in  the  upper  respiratory  tract  which  is  pathological  and 
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may.  fairly  be  regarded  as  a  possible  reflex  excitant  of  the  asthmatic 
state.  There  should  be  instituted,  at  the  same  time  as  the  local  treat- 
ment is  being  worked  out,  that  form  of  constitutional  treatment  which 
will  aid  in  the  relief  of  the  paroxysms  and  restore  the  general  system 
to  the  normal  state. 

Acute  Laryngitis. 

Acute  laryngitis  is  an  acute  inflammation  of  the  mucous  mem- 
brane of  the  larynx.  Acute  inflammation  of  the  larynx  is  not  so 
common  an  affection  as  similar  catarrhal  inflammation  of  the  nose  and 
pharynx;  but,  on  account  of  the  alteration  in  function  that  it  calls 
forth,  the  sufferers  from  this  condition  seek  medical  assistance 
quicker  than  those  suffering  from  nasal  or  pharyngeal  inflamma- 
tion. 

Etiology.  Exposure  to  cold  and  wet,  the  ordinary  conditions  that 
are  productive  of  cold-catching,  are  potent  in  their  influence  in  pro- 
ducing acute  inflammation  of  the  larynx.  The  form  of  exposure 
attended  with  the  playing  of  a  draughl  of  air  upon  the  head  or  neck 
is  the  most  common  exciting  cause  of  acute  laryngitis.  Acute  attacks 
arc  also  common  among  those  who  protect  their  throats  with  muf- 
flers, boas,  and  collarettes.  The  laryngitis  produced  is  not  so  much 
due  to  the  simple  wearing  of  these  forms  of  dress  as  it  is  the  result  of 
the  loosening  of  them  when  the  neck  becomes  warm  and  the  sudden 
chilling  thus  produced  while  the  neck  is  over-exposed.  There  is  also 
no  doubt  that  certain  individuals  seem  to  develop  a  proneness  to 
acute  laryngitis  whenever  subjected  to  undue  exposure,  while  others 
terminate  their  acute  colds  with  an  acute  laryngitis.  The  spring 
and  fall  seem  to  be  the  seasons  in  which  this  condition  is  most  fre- 
quently developed.  Those  who  are  exposed  much  to  the  inclement 
weather  without  proper  protection  are  also  predisposed  to  attacks. 
The  excessive  use  of  alcoholic  drinks  seems  also  to  be  productive  of 
this  condition.  Inordinate  use  of  the  voice,  especially  in  a  manner 
that  the  individual  has  not  been  accustomed  to  exercise  it,  as  well 
as  its  continued  and  excessive  use,  as  in  exhortation,  cheering,  and 
loud  calling,  act  as  exciting  causes.  This  is  also  observed  in  over- 
exertion of  the  voice  in  addressing  large  audiences,  and  the  improper 
use  of  it  in  singing  and  in  public  speaking.  Irregularities  in  the 
gastro-intestinal  tract  act  ofttimes  as  a  predisposing  cause.  The 
various  exanthemata  are  often  accompanied  by  an  acute  laryngeal 
inflammation,  such  as  influenza,  measles,  variola,  and  more  rarely 
scarlet  and  typhoid  fever.  Prolonged  exposure  to  bad  atmospheric 
surroundings  and  the  breathing  of  impure  air,  the  result  of  over- 
crowding and  bad  ventilation,  or  of  an  atmosphere  containing  vapors 
of  chemicals,  such  as  iodine,  chlorine1,  bromine,  sulphuric  or  nitric 
acid,  are  potent  factors  of  a  semitraumatic  nature.  Direct  mechani- 
cal injury  from  excessive  coughing,  entrance  of  foreign  bodies,  and 
surgical  manipulations  produee  laryngeal  inflammation.  Attacks  are 
frequently  due  to  extension  of  inflammation  from  the  pharynx  above 
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or  from  the  trachea  below.  There  is  a  marked  predisposition  to 
these  attacks  in  persons  suffering  from  obstructions  in  the  nasal 
chambers.  Men  are  more  frequently  affected  than  women,  and  adults 
more  frequently  than  children. 

Symptoms.  In  describing  the  symptoms  of  acute  laryngitis  it  would 
be  extremely  difficult,  on  account  of  the  varied  types,  to  define  it 
in  more  than  a  general  way,  and  then  afterward  more  carefully 
■enumerate  the  symptoms  peculiar  to  the  distinctive  types.  The 
constitutional  symptoms  are  usually  very  mild  in  the  average  case 
of  acute  laryngitis,  the  patient  simply  feeling  slight  general  uneasi- 
ness, with  constipation.  In  some  of  the  more  severe  inflammations 
there  may  be  a  slight  febrile  reaction  with  the  usual  constitutional 
manifestations  that  present  themselves  under  such  conditions.  Usually 
the  first  evidence  that  one  has  of  impending  inflammation  is  a  feeling 
of  pressure  or  uncomfortable  sensation  in  the  larynx,  which  grad- 
ually becomes  magnified  into  a  feeling  of  soreness.  There  is  often 
a  peculiar  raw  sensation  in  the  larynx,  and  the  inspired  air  is  dis- 
tinctly felt  as  it  passes  over  the  inflamed  surface.  There  is  frequently 
&  sensation  of  rawness  or  heat  felt  extending  from  the  upper  border 
of  the  larynx  to  the  middle  of  the  sternum.  When  there  is  marked 
•congestion  of  the  epiglottis  or  arytenoid  we  have  painful  deglutition. 
The  tickling  or  dryness  of  the  throat  at  first  causes  the  patient  to 
make  frequent  efforts  at  hemming,  which  is  later  on  followed  by 
frequent  coughing.  As  the  secretion  becomes  established  the  cough- 
ing becomes  more  frequent  and  annoying.  The  cough  is  of  a  peculiar 
bellowing,  metallic  character.  The  cough  varies  greatly  in  its  char- 
acter, frequency,  and  the  rapidity  of  its  subsidence,  according  to  the 
region  of  the  larynx  affected  and  the  intensity  of  the  inflammation. 
I  have  usually  observed  that  the  cough  is  most  distressing  when  the 
inflammation  extends  to  the  subcordal  portion  of  the  larynx.  The 
conditions  which  intensify  the  cough  are  excessive  congestion  of  the 
larynx,  excessive  swelling  or  an  oedematous  condition  of  the  epi- 
glottis and  arytenoids,  excessive  secretion  of  a  liquid  character,  or 
the  paroxysmal  cough  excited  by  crust  formation.  The  voice  varies 
greatly  in  the  extent  of  its  involvement  in  different  attacks  and 
according  to  the  extent  and  seat  of  the  inflammation.  Thus,  when 
the  upper  portion  of  the  larynx  is  involved  the  voice  may  not  be 
affected,  or  only  moderately  altered,  although  it  usually  varies  from 
a,  moderate  hoarseness  to  complete  aphonia.  When  the  free  edges 
of  the  cords  are  congested,  or  the  whole  vocal  region  and  the  false 
cords  inflamed,  the  voice  is  usually  intensely  hoarse.  Swelling  in 
the  interarytenoid  region  is  attended  with  hoarseness  or  complete 
aphonia,  dependent  on  the  amount  of  swelling.  Paresis  of  the  crico- 
arytenoid internus,  or  arytenoideus  transversus,  which  sometimes 
occurs,  is  attended  with  complete  aphonia.  Crust  formations  attend- 
ant upon  laryngitis  sicca  are  accompanied  by  alternating  aphonia  and 
hoarseness.  The  amount  of  the  interference  with  respiration  is  in 
the  great  majority  of  cases  only  slight  and  practically  not  noticed 
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by  the  patient,  yet  in  certain  forms,  as  in  the  laryngitis  sicca,  the 
hypo-glottic  form,  and  in  the  acute  laryngitis  of  children,  it  may  not 
only  become  distressing  to  the  patient,  but  actually  endanger  the 
lite  of  the  affected  one.  At  first  there  is  an  intense  feeling  of  dryness 
in  the  larynx,  but  this  after  a  period  of  a  few  hours  gives  rise  to 
the  outpouring  of  at  first  a  semimucous  secretion  which  gradually 
undergoes  a  change  to  a  mucous  and  mucopurulent.  This  discharge 
is  for  a  few  hours  abundant,  but  lessens  rapidly  as  its  liquid  elements 
diminish  in  quantity.  The  secretion  is  at  times  discolored  with  little 
masses  of  coagulated  blood  or  streaks  of  free  blood.  The  laryngo- 
scopy picture  obtained  in  the  more  frequent  simple  acute  laryngitis 
differs  greatly  as  to  the  seat  of  the  inflammation  and  the  degree  of 
its  intensity.  The  whole  mucous  membrane  of  the  larynx  may  vary 
from  a  pinkish  red  to  a  most  intense  scarlet  red,  and  the  vocal  cords 
may  participate  in  this  inflammation  in  the  same  degree  as  the  rest 
of  the  mucous  membrane  or  appeal-  only  slightly  discolored.  Again 
the  vocal  bands  may  show  vivid  redness,  while  the  remainder  of  the 
larynx  is  only  moderately  inflamed,  or  they  may  show  only  an  intense 
red  line  of  inflammation  along  their  free  borders,  while  the  rest  of 
the  cords  appear  normal.  The  superior  surface  of  the  cords  may 
show  areas  0f  epithelial  denudation,  and  this  condition  may  be  manl- 
iest on  the  surface  of  the  false  cords,  aryepiglot I idean  folds,  and 
lateral  walls  of  the  larynx  superficial  ulcerations.  These  surfaces 
are  said  to  give  rise  to  hemorrhage.  There  may  he  swelling  in  the 
interarytenoid  region  preventing  the  coaptation  of  the  cords,  while 
infiltration  in  the  muscles  themselves  may  bring  about  the  same 
condition.  The  arytenoid  region  as  well  as  the  aryepiglottidean  folds 
may  not  only  be  deeply  congested,  but  also  cedematous. 

Rheumatic  Laryngitis.  Rheumatic  or  gouty  laryngitis  is  that  type 
of  laryngitis  that  occurs  alter  exposure  in  one  who  is  of  the  gouty 
or  rheumatic  diathesis.  It  differs  only  from  the  simple  acute  laryn- 
gitis in  that  the  predisposing  cause  is  the  presence  in  the  circulation 
of  irritating  materials,  which  are  being  formed  in  excess  or  are  not 
being  excreted  in  normal  quantities.  In  this  form  of  laryngitis  the 
throat  soreness  and  pain  on  speaking  are  very  intense  and  more 
pronounced  than  in  the  simple  variety.  The  throat  soreness  is  in- 
creased during  deglutition,  and  there  is  marked  tenderness  on  pressure. 
The  voice  is  usually  very  hoarse  and  often  aphonic.  The  patient 
is  depressed,  with  great  lassitude.  There  is  a  marked  indisposition 
to  work  and  to  make  any  continuous  mental  effort.  The  patient 
"lows  extremely  anxious  as  to  his  condition.  There  is  an  almost 
constant  nervous  clearing  of  the  throat.  The  laryngoscopic  picture 
shows  a  slightly  more  punctated  condition  of  inflammation  than 
in  the  simple  laryngitis.    There  is  pain  on  palpation  over  the  larynx. 

Laryngitis  sicca  acuta  is  a  special  type  of  laryngitis  which  is  char- 
acterized by  the  peculiar  tendency  which  the  secretion  has  to  form 
grayish-white  or  brownish  crusts.  The  inflammation  is  more  intense 
in  the  cordal  and  subcordal  region.    The  crusts,  which  form  on 
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Types  of  Acute  Catarrhal  Laryngitis. 


PLATE  XXV. 

FIG.  I. 


Fig.  I.  Acute  Catarrhal  Laryngitis.  Fig.  2.  Hemorrhagic  Laryngitis. 
Fig.  3.  General  Chronic  Laryngitis  with  Pachydermia  of  the  Internal 
Arytenoid  Space.    Fig.  4.  Pachydermia  Laryngis. 
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account  of  the  deficiency  in  watery  elements  in  the  secretion,  adhere 
quite  firmly  to  the  cords,  interarytenoid  regions,  and  to  the  subcordal 
portions  of  the  larynx.  The  cords  are  usually  not  very  markedly 
inflamed,  although  the  interarytenoid  and  subcordal  regions  frequently 
show  considerable  reactive  changes.  The  voice  is  usually  quite 
aphonic  when  the  patient  awakens  in  the  morning,  becoming  almost 
normal  as  the  crusts  are  removed  by  rasping  and  coughing,  to  become 
gradually  hoarser  or  aphonic  within  a  few  hours  as  the  crusts  reform. 
Coughing  is  very  annoying,  and  dependent  upon  the  amount  of  ob- 
struction produced  by  the  incrustation;  the  breathing  may  be  more 
or  less  impaired.  Coagula  of  blood  may  be  occasionally  noted  in  the 
expectoration,  as  well  as  free  blood.  On  inspection  the  larynx  will 
be  observed  to  be  slightly  redder,  the  vocal  region  will  be  noted  to 
be  more  or  less  covered  with  grayish-white  or  brownish  crusts,  and 
the  same  condition  will  be  observed  in  the  subcordal  region.  This 
condition  is  observed  more  frequently  among  females,  and  especially 
among  those  who  suffer  with  atrophic  changes  in  the  nose.  The 
condition  resolves  within  a  few  days  or  passes  into  the  chronic  stage. 

Laryngitis  Hemorrhagica.  (Plate  XXX.,  Fig.  2.)  This  condition 
can  hardly  be  classified  as  an  individual  form  of  laryngitis,  as  I  con- 
sider it  simply  as  an  incident  in  certain  degrees  of  inflammation  of  the 
larynx.  In  the  laryngitis  sicca  during  the  separation  of  the  crust 
we  may  have  a  little  denudation  of  the  epithelium,  with  slight  show- 
ing of  blood  or  coagula.  Also,  in  the  severe  types  of  simple  laryngitis 
where  there  is  localized  necrosis  and  denudation  of  epithelium  with 
the  superficial  reduction,  we  may  have  slight  bleeding.  Those  laryn- 
geal inflammations  seemingly  attended  with  marked  bleeding,  varying 
from  a  teaspoonful  or  more  of  free  blood,  are  not  in  my  opinion 
hemorrhages  from  the  laryngeal  mucous  membrane,  but  rather 
bleeding  from  the  pulmonary  tissue.  Several  of  such  cases  which  I 
have  had  under  careful  observation  have  borne  out  my  expectation 
by  displaying  at  a  later  period  unmistakable  signs  of  pulmonary 
tuberculosis.  Unless  there  is  a  local  lesion  in  the  larynx  sufficient  to 
account  for  the  amount  of  blood  lost,  I  should  advise  physical  exami- 
nation of  the  chest  and  bacteriological  study  of  the  sputa  or  blood. 

Catarrhal  Epiglottitis,  or  Angina  Epiglottidea.  (Plate  XXIV.,  Fig.  4.) 
This  variety  of  laryngeal  inflammation  is  characterized  by  intense 
congestion  of  the  epiglottis,  which  in  severe  types  of  inflammation 
occasionally  shows  areas  of  localized  oedema.  The  _ difficulty  and 
.pain  in  swallowing  in  inflammation  of  the  epiglottis  is  the  most 
pronounced  and  distressing  symptom. 

We  note  also  a  profuse  secretion  of  mucus  and  the  sensation  of  the 
presence  of  a  foreign  body.  The  voice  is  only  a  little  rough  or  quite 
normal.  Inspection  shows  the  epiglottis  somewhat  thickened  and 
intensely  congested,  while  frequently  along  its  free  border  will  be 
noted  little  areas  of  oedema. 

Laryngitis  Hypoglottica.  This  variety  of  laryngitis  is  happily  not 
a  very  common  type  of  laryngeal  inflammation.    It  usually  com- 
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mences  with  the  symptoms  of  a  severe  acute  laryngitis,  characterized 
by  marked  disturbance  of  the  voice,  severe  cough,  and  impairment 
of  the  respiration.  The  interference  with  free  respiration  speedily 
becomes  the  most  pronounced  symptom,  the  breathing  becoming 
more  and  more  involved,  the  stridor  being  both  inspiratory  and  ex- 
piratory. This  stenosis  rarely  becomes  so  severe  in  simple  laryngitis- 
hypoglottica  in  the  adult  as  to  demand  operative  intervention.  The 
cough  is  decidedly  croupy  in  character.  In  childhood  the  condition 
is  indeed  a  much  more  serious  affair.  The  initial  symptoms  are  the 
same  as  in  the  adult,  although,  on  account  of  the  relatively  smaller 
calibre  of  the  child's  larynx,  the  symptoms  of  stenosis  are  more  rapid 
in  their  development.  The  stenosis  is  characterized  by  laryngeal 
stridor  which  is  both  inspiratory  and  expiratory,  by  intense  dyspnoea, 
marked  cyanosis,  and  extreme  anxiety.  The  pulse  becomes  rapid 
and  thready  and  the  whole  appearance  is  that  of  a  child  with  laryngeal 
diphtheria.  The  stenosis  is  followed  after  a  time  by  gradual  relaxa- 
tion and  recovery,  or  becoming  more  intense,  unless  relieved  by  tra- 
cheotomy or  intubation,  terminates  in  death 
through  asphyxia.  The  laryngoscopy  investi- 
gation of  laryngitis  hypoglottica  shows  the 
upper  and  middle  regions  of  the  larynx  entire] v 
free  or  only  moderately  inflamed,  while  the  vocal 
cords  may  be  moderately  injected  or  show  no- 
change. 

Laryngitis  hypertro-  ^ is  entirely  in  the  subcordal  region  of  the  larynx 
phica  acuta  in  a  child  that  the  pathological  changes  are  noted.  Upon 
Ave  years  old.  jeep  respiration  two  deeply  congested  immobile 

swellings  will  be  noted  just  below  the  vocal 
bands,  nearly  filling  up  the  lumen  of  the  larynx.  From  the  sub- 
jective symptoms  alone  it  is  extremely  difficult  to  differentiate  the 
condition  from  laryngeal  oedema,  laryngeal  diphtheria,  and  other 
conditions  giving  rise  to  stenosis.  In  the  adult  the  differentiation 
from  perichondritis  and  oedema  is  somewhat  difficult.  In  children, 
where  the  laryngoscopy  picture  is  difficult  to  obtain,  the  differentiation 
between  diphtheria  and  hypoglottic  inflammation  is  at  times  ex- 
tremely difficult.  The  differentiation  can  only  be  made  positive 
through  the  laryngeal  mirror  showing  the  characteristic  hypoglottic 
swelling  or  the  false  membrane  and  the  results  of  bacteriological 
examination.  I  have  long  since  been  of  the  opinion  that  in  many  of 
those  cases  in  children  wherein  we  have  apparently  laryngeal  diph- 
theria, and  in  which  cultures  show  the  non-existence  of  the  Klebs- 
Loeffler  bacillus  we  have  this  condition  present. 

Acute  Laryngitis  in  Childhood.  Pseudocroup.  In  children  where  the 
inflammation  involves  only  the  supracordal  portion  of  the  larynx, 
we  have  a  train  of  symptoms  identical  with  those  that  occur  in  the 
adult  with  the  same  disease.  There  is  hoarseness  of  the  voice,  a 
high,  metallic,  laryngeal  cough,  and  a  slight  stridor  in  breathing  at 
night.    At  other  times,  and  always  in  children  of  a  strumous  type, 
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the  laryngeal  affection  assumes  a  more  serious  phase  and  is  charac- 
terized by  nocturnal  paroxysms  of  intense  dyspnoea.  In  this  form, 
which  is  commonly  designated  as  false  croup,  the  child  during  the 
first  day  or  so  may  manifest  the  usual  symptoms  of  a  cold  with  slight 
hoarseness,  a  metallic  cough,  and  a  mild  febrile  disturbance.  They 
display  during  the  day  their  usual  brightness  of  spirit,  showing  no 
premonition  of  the  impending  disturbance  which  may  occur  during 
the  night.  On  the  first  or  second  night  after  first  displaying  an  irri- 
tation of  the  upper  air-tract  the  attack  of  paroxysmal  difficult  breath- 
ing manifests  itself.  After  a  quiet  sleep  varying  from  one  to  several 
hours,  the  little  one's  respiration  will  become  audible  with  a  slight 
respiratory  stridor.  After  this  condition  lasts  for  a  few  moments  the 
child  becomes  restless  and  is  at  last  awakened  by  the  intense  desire 
for  air,  with  a  high-pitched  respiratory  stridor.  The  breathing  be- 
comes exceedingly  embarrassed,  the  stridor  more  marked,  the  cough 
sharp  and  shrill,  the  face  anxious  and  cyanosed,  the  pulse  rapid,  and 
the  face  and  head  bedewed  with  perspiration.  After  a  few  moments 
the  paroxysm  relaxes  slightly,  the  breathing  becomes  easier,  though 
still  audible,  and  the  voice  clearer.  In  from  fifteen  minutes  to  an 
hour  the  relaxation  is  complete  and  the  little  one  falls  into  a  quiet 
slumber  which  may  continue  until  morning,  or  from  which  it  may 
be  aroused  by  another  paroxysm.  During  the  succeeding  day  the 
condition  is  about  the  same  as  the  day  preceding  the  paroxysms, 
although  the  patient  is  usually  "droopy/-  somewhat  hoarser,  and  the 
cough  more  frequent.  Paroxysms  may  occur  on  the  second  or  third 
night,  or  the  attack  may  resolve  after  the  first  or  second  nocturnal 
paroxysm.  The  laryngeal  picture  in  pseudocroup  is  difficult  to 
obtain  at  the  time  or  immediately  after  the  paroxysm  of  difficult 
breathing,  on  account  of  the  tender  age  of  the  patient.  Stork,  Mol- 
denhaur,  Dehio,  Rauchfuss,  Krieg,  and  Rosenberg  claim  that  the 
disturbance  is  due  to  a  subcordal  swelling  of  the  mucous  membrane 
of  the  larynx,  practically  a  laryngitis  hypoglottica  acuta.  Gottstein, 
Schroetter,  Jurasz,  and  Schech  state  that  while  there  may  be  a  slight 
infiltration  of  the  mucosa  they  cannot  believe  that  this  condition  is 
attended  with  the  swelling  which  is  present  in  laryngitis  hypoglottica. 
The  last  mentioned  observers  believe  the  nocturnal  paroxysms  to  be 
spastic  in  character,  excited  through  irritation  from  dried  secretion. 
This  condition  can  be  differentiated  from  laryngeal  diphtheria  by 
mild  subjective  symptoms,  by  the  amelioration  of  the  symptoms 
during  the  daytime,  by  the  peculiar  nocturnal  paroxysms,  and  by 
the  history  of  previous  attacks,  while  in  diphtheria  we  have  the 
persistence  of  the  symptoms  with  a  progressive  increase  in  their 
severity  rather  than  amelioration,  by  the  prostration,  and  through 
the  laryngeal  examinations  and  culture  results. 

The  diagnosis  of  laryngitis  can  be  frequently  made  without  any 
difficulty  through  the  objective  and  subjective  symptoms  presented 
by  the  patient,  but  the  seat  and  character  of  the  inflammation  can 
only  be  determined  through  inspection  by  means  of  the  laryngoscope. 
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At  times  one  will  find  it  extremely  difficult  to  examine  the  larynges 
of  little  ones;  but  care  and  patience  will  often  enable  us  to  accom- 
plish wonders  even  with  them. 

Prognosis.  The  simple  acute  laryngitis  usually  gives  a  most  favorable 
prognosis.  Under  proper  treatment  and  care  all  cases  should  resolve. 
Many  cases,  even  without  medical  attention,  within  a  few  days  or  a 
week  make  a  complete  return  to  the  normal.  The  laryngitis  hypoglot- 
tica  gives  rise  to  grave  anxiety,  and  in  children  it  may  be  attended 
with  fatal  issue.  Due  care  must  be  exercised  in  treating  these  con- 
ditions to  see  that  the  resolution  is  complete,  otherwise  they  lapse 
into  a  chronic  state. 

Treatment.    Prophylaxis  in  regard  to  proper  care  of  the  skin, 
bathing,  and  unnecessary  protection  to  the  neck,  should  be  thor- 
oughly instilled  into  patients.    Constitutional  treatment  as  directed 
in  acute  coryza  is  often  efficacious  in  breaking  or  lessening  the  sever- 
ity of  an  acute  laryngitis.    Rest  for  the  voice  is  absolutely  essential, 
and  should  be  insisted  upon  when  the  voice  is  at  all  changed.  When 
the  cough  is  annoying  it  can  be  allayed  by  the  administration  of 
codeia  in  0.03  doses,  or  heroin  in  0.01  doses  every  four  or  six  hours. 
Often  administration  of  one-drop  doses  of  tincture  of  aconite  for 
every  half-hour  until  six  doses  are  taken  have  an  exceedingly  bene- 
ficial result.    Where  I  here  is  excessive  irritability  from  dryness  of 
the  larynx  the  0.01  grain  tablet  of  pilocarpine  acts  very  well.  Rest 
in  bed,  even  in  the  milder  cases,  brings  about  a  quicker  resolution, 
and  in  the  more  severe  cases  is  to  be  insisted  upon.    The  bowels 
should  be  kept  well  open.    Cold  compresses  to  the  neck  should  be 
employed  when  much  soreness  and  discomfort  are  present.  When 
there  is  congestion  and  swelling  of  the  epiglottis  and  arytenoids  and 
aryepiglottidean  folds  the  ingestion  of  milk  as  hot  as  can  be  borne 
gives  great  relief.    Instead  of  cold  applications,  counter-irritation  in 
the  form  of  mustard  pastes  or  tincture  of  iodine  applied  from  the 
upper  border  of  the  larynx  to  the  middle  of  the  sternum  gives  great 
relief.    The  diet  of  the  patient  is  to  be  regulated;  it  is  wise  to  put 
them  on  a  limited  liquid  diet.    The  temperature  of  the  room  should 
be  kept  at  a  medium  of  about  70°  F.,  and  it  is  well  to  keep  the 
atmosphere  moist  by  the  generation  of  steam,  especially  during  the 
early  stages  of  the  inflammation.    The  desired  effect  of  steam  can 
also  be  accomplished  by  the  inhalation  of  compound  tincture  of 
benzoin,  of  which  a  teaspoonful  is  added  to  a  pint  of  boiling  water. 
The  use  of  oily  solutions  and  the  insufflation  of  powders  in  the  larynx 
are  thoroughly  bad,  and  I  am  sure  do  more  harm  than  good.  If 
there  is  evident  constitutional  disturbance  present,  which  may  have 
some  influence  on  the  production  and  maintenance  of  the  laryngitis, 
it  should  be  actively  treated.    Therefore  rheumatic  and  gouty  condi- 
tions, gastro-intestinal  disturbances,  syphilis,  acute  exanthemata, 
diseases  of  the  heart,  etc.,  should  be  appropriately  looked  after. 
Whenever  the  laryngitis  is  due  to  irritation  from  dust,  chemicals,  etc., 
the  patient  should  be  removed  absolutely  from  these  sources  of  irri- 
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tation.  Local  treatment  forms  an  essential  feature  in  the  relief  and 
restoration  of  many  cases  of  laryngitis.  At  present  there  is  a  differ- 
ence of  opinion  as  to  the  best  and  most  non-irritating  method  of 
making  these  topical  applications.  Some  use  them  through  the 
medium  of  the  spray,  others  with  a  syringe,  and  still  others  by  means 
of  the  laryngeal  applicator.  When  one  possesses  the  necessary  skill 
and  the  extreme  nicety  of  manipulation  to  make  application  with 
exactness  and  gentleness  of  touch,  there  is  no  question  of  the  supe- 
riority of  direct  topical  applications  over  the  spray  or  the  syringe. 
In  the  early  stages  of  acute  active  congestion,  oedema,  or  hypoglottic 
infiltration  the  use  of  a  few  drops  of  the  solution  of  suprarenal  extract 
or  the  adrenalin,  repeated  once  or  twice  daily,  lessens  greatly  the 
oedema,  swelling,  and  congestion  of  the  mucous  membrane.  The  use 
of  alkaline  sprays  to  the  nose,  pharynx,  and  larynx  should  not  be 
overlooked,  and  whenever  there  is  obstructive  disease  of  the  nasal 
chambers  present  appropriate  treatment  should  be  instituted  to 
relieve  it.  Topical  application  should  not  be  resorted  to  until  secre- 
tion is  established.  The  local  application  of  the  mineral  salts  is 
especially  efficacious  in  bringing  about  resolution.  The  silver  salts, 
•on  account  of  their  mild  astringent  and  germicidal  action,  are  the 
most  favored  lately,  especially  protargol.  The  sulphate  and  chloride 
of  zinc  are  also  used  to  meet  the  same  indications  in  1  to  3  per  cent, 
solutions.  I  prefer  the  silver  salts  in  a  1  per  cent,  solution,  or  the 
protargol  in  1  per  cent,  solution  applied  every  day.  Where  dys- 
phonia  is  a  very  distressing  symptom,  especially  if  the  patient  is  a 
public  speaker,  singer,  or  one  whose  vocation  requires  the  frequent 
use  of  the  voice,  I  find  that  resolution  is  materially  aided  by  the  use 
of  the  continuous  current  applied  to  the  larynx.  In  the  acute  laryn- 
gitis of  children  care  should  be  exercised  in  proper  clothing,  bathing, 
regulation  of  the  diet,  and  building  up  of  the  general  health.  These 
children  usually  flourish  under  the  administration  of  iron,  arsenic, 
and  cod-liver  oil.  When  acute  attacks  occur  the  child  should  be 
kept  in  a  well-warmed  room  in  which  steam  is  admitted  or  lime  is 
allowed  to  slack.  It  should  be  given  a  calomel  purge  in  small  divided 
•doses.  Internally  it  should  be  given  one-quarter  drop  doses  of 
aconite  with  a  stimulant  expectorant  every  two  hours,  as: 

Ammonias  bromidi,  1.00 

AmmoniiE  carbon,  1.00 

Tinctnrse  aconitii,  .50 

Glycerinae,  8.00 

Aquee,  ad  62.00 

Holt  recommends — 

Chloral,  5.00 

Potassii  bromidi,  3.00 

Ammonia  bromidi,  2  00 

Aquae  cinnamomi,  fl'2.00 
Sig.—  Teaspoonful  every  twenty  minutes  until  improvement  takes  place. 

External  applications  in  the  form  of  stimulant  embrocations  ap- 
plied to  the  chest  and  neck  act  very  well.  I  prefer  the  official  soap 
liniment  for  this  purpose.    When  the  paroxysm  of  difficult  breathing 
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Fig.  417. 


is  coming  on,  as  indicated  by  the  stridulous  breathing,  if  the  little  one 
is  awakened  and  given  draughts  of  warm  milk  the  attacks  will  be  con- 
siderably ameliorated  if  not  broken  up.  Should  stenosis  be  very  in- 
tense it  may  be  necessary  to  resort  to  intubation.  In  laryngitis  hypo- 
glottica  the  general  plan  of  treatment  as  outlined  above  should  be 
carried  out.  In  this  case  the  adrenalin,  external  application  of  cold 
and  depletion  by  the  bowels  are  especially  efficacious.  The  use  of 
a  spray  of  a  1  per  cent,  solution  of  chloride  of  zinc  or  of  a  2  per  cent 
solution  of  protargol  is  exceedingly  beneficial,  especially  when  taken 
m  with  deep  inspirations.  Should  breathing  become  markedly  em- 
barrassed it  will  be  necessary  to  resort  to 
tracheotomy  or  intubation.  Local  applica- 
tion in  rheumatic  laryngitis  is  not  advisa- 
ble. 

Chronic  Laryngitis.    Chronic  laryngitis 
is  a  chronic  inflammation  of  the  mucous 
^5§3H  flOi    -        Dicnibrane  characterized  by  alteration  m 
'^^■IWB^^     ^ne  voice  and  the  secretion. 
Faulty  approxmmtmn  of  the       Etiology.    There  is  no  doubt  that  the 

vocal  cords  ns  often  observed  in     ]nT.~ar.   +:         e  c    i        •  i 

chronic  hypertrophic  laryngitis.  ^ger  proportion  of  cases  of  chronic  laryn- 
(coaklky.)  gitis  are  due  to  frequent  neglected  attacks 

of  acute  laryngitis  which,  through  the  im- 
perfect restoration  to  the  normal  condition,  leave  after  each  attack  a 
certain  amount  of  residual  congestion  and  inf lamination  which,  added 
to  by  recurring  attacks,  terminates  in  pronounced  permanent  changes 
in  the  form  of  congestive  hyperplasia  or  hypertrophy.  Obstructive  dis- 
eases of  the  nasal  chambers,  causing  mouth-breathing,  chronic  nasal 
catarrh,  diseases  of  the  nasal  sinuses,  and  chronic  changes  within  the 
nasopharynx  are  all  productive  of  chronic  laryngeal  changes.    There  is 
no  doubt  that  changes  within  the  faucial  as  well  as  in  the  lingual  ton- 
sillar tissues  act  as  exciting  causes.    Ofttimes  inflammation  and  en- 
largement of  the  uvula  are  secondary  to  chronic  changes  in  the  pharynx 
or  larynx,  nevertheless  there  are  times  when  the  engorgement  and  en- 
largement of  the  uvula  precedes  the  laryngitis,  and  its  removal  aids 
materially  in  bringing  about  resolution.   The  persistent  and  continu- 
ous misuse  of  the  voice,  and  the  effort  to  produce  artificially  a  singing 
voice  of  greater  range  than  the  individual  possesses,  is  frequently  fol- 
lowed by  chronic  laryngeal  changes.    This  is  observed  in  preachers, 
public  speakers,  street  criers,  singers,  actors,  and  indiscreet  young 
people  who  think  they  possess  voices  of  great  merit.    Persistent  and 
c<  mtinuous  exposure  to  an  atmosphere  which  is  deleterious,  as  working 
in  rooms  surcharged  with  steam,  dust,  lime,  or  human  emanations, 
excessive  use  of  the  voice  in  overheated  rooms,  and  injurious  habits, 
as  the  addiction  to  the  excessive  use  of  condiments,  alcohol,  and 
tobacco,  are  all  conducive  to  the  production  of  chronic  laryngeal 
inflammation.    Most  of  the  acute  infectious  diseases  are  attended 
with  more  or  less  laryngeal  involvement  which,  if  not  brought  to 
resolution,  may  pass  into  the  chronic  state;  the  chronic  infectious 
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diseases,  such  as  tuberculosis  and  syphilis,  are  almost  always  attended 
with  chronic  laryngeal  inflammations.  I  consider  it  wise  in  all  chronic 
laryngeal  inflammations  to  examine  carefully  for  tuberculosis  and 
syphilis.  Diabetes,  gout,  and  the  lithaemic  conditions  coexist  with 
and  apparently  influence  the  changes  which  go  to  make  up  chronic 
laryngitis.  Epidemic  influenza,  from  its  marked  proneness  to  affect 
the  upper  air-tract,  especially  the  larynx,  can  be  considered  an  active 
factor  in  causing  chronic  laryngitis. 

Symptoms.  Ordinarily  those  affected  with  chronic  laryngitis  do 
not  complain  much  of  the  subjective  sensations.  There  may  be  noted 
a  slight  dryness  or  a  feeling  as  though  something  foreign  were  in  the 
larynx  causing  the  patient  to  make  frequent  and  more  or  less  violent 
attempts  to  clear  the  throat;  occasionally  there  is  dysphagia.  In 
some  individuals  the  frequent  clearing  of  the  throat,  known  as  "hem- 
ming," is  often  so  continuous  and  frequent  as  to  become  distressing 
and  nerve-destroying  to  those  forced  to  associate  with  one  so  affected. 
It  is  the  alteration  and  impairment  of  the  voice  that  are  most  dis- 
tressing to  the  patient.  The  voice  varies  greatly  in  different  cases  as 
to  the  amount  of  change  present.  In  some  cases  it  is  only  slightly 
altered  from  time  to  time,  in  others  very  hoarse,  and  still  again  it 
may  be  entirely  aphonic.  The  voice  may  be  clear  on  arising  in  the: 
morning,  to  become  hoarse  as  it  is  subject  to  more  use;  or  the  reverse 
may  be  the  case,  that  is,  the  patient  awakens  very  hoarse  to  find 
that  within  a  short  time  the  voice  becomes  clear  and  strong.  In 
public  speakers  and  singers  the  ordinary  conversational  voice  may 
show  only  slight  alteration  or  no  change  whatever  from  the  normal,, 
yet  when  such  a  person  attempts  to  address  an  audience,  using  the 
voice  in  its  higher  registers,  he  finds  that  the  muscles  quickly  tire,, 
he  becomes  conscious  of  an  irritation  and  a  tickling  in  the  larynx, 
and  his  voice  either  breaks  or  becomes  weak,  hoarse,  and  often 
aphonic.  The  effort  if  persisted  in  is  followed  by  more  irritation, 
which  is  often  attended  by  distressing  paroxysms  of  coughing.  In 
singers  the  alteration  is  noticed  more  decidedly  than  in  others,  as  a 
more  delicate  and  intricate  functioning  of  the  larynx  is  necessary 
for  the  production  of  the  singing  voice.  At  first  singers  notice  a  short- 
ening of  their  register,  that  is,  the  inability  to  sing  certain  notes  in 
the  upper  register  which  before  they  could  strike  with  ease.  They 
also  note  the  quick  tiring  of  the  voice.  If  they  clo  not  take  timely 
warning,  and  still  persist  in  singing,  the  voice  becomes  hoarse  after 
short  efforts,  breaks,  and  many  notes  in  the  register  become  weaker. 
The  attempt  to  force  the  muscular  structures  under  unfavorable 
conditions  leads  to  a  feeling  of  soreness  or  even  actual  pain  in  the 
larynx.  The  degree  of  hoarseness  is  dependent  upon  either  the 
amount  of  infiltration  of  the  vocal  cords,  the  false  bands,  the  SAvelling 
in  the  arytenoid  region,  the  degree  of  paresis,  or  the  amount  of  secre- 
tion. Cough  is  not  an  essential  feature  of  chronic  laryngitis,  usually 
only  being  present  when,  through  exertion,  there  is  excited  an  irri- 
tation in  the  larynx.    The  amount  of  secretion  varies  greatly.    It  is 
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usually  moderate  and  is  thrown  out  in  little  pearl-like  masses  or 
shred-like  strands  of  clear  mucus.  Laryngoscopic  inspection  shows 
the  laryngeal  mucous  surface  swollen  and  congested.  The  amount 
of  redness  and  swelling  is  subject  to  great  variation.  The  redness 
may  be  as  intense  as  is  often  observed  in  the  most  acute  forms  of 
acute  laryngitis,  a  saturated  red,  seldom,  however,  involving  the  whole 
mucous  surface.  Most  frequently  it  varies  from  a  delicate  rose  tint 
to  a  dirty  grayish-red.  At  times  the  mucosa  shows  a  dark  bluish- 
red  appearance,  with  enlargement  of  the  veins.  The  false  cords, 
the  mucous  membrane  over  the  arytenoids,  and  the  subglottic  region 
frequently  show  the  most  marked  congestive  changes,  as  is  evidenced 
by  the  marked  redness  of  these  parts.  The  vocal  bands  show  most 
frequently  a  slight  off-coloring,  a  slight  pinkish-gray  discoloration, 
again  a  want  of  lustre,  with  the  showing  of  several  transverse  mark- 
ings of  minute  capillaries,  and  still  again  a  bright-red  slight  linear 
injection  along  the  free  border  of  the  cords.  There  is  usually  more 
or  less  swelling  of  the  mucous  membrane  dependent  upon  the  activity 
as  well  as  the  duration  of  the  chronic  laryngitis.  In  acute  laryngitis 
there  is  only  a  round-celled  infiltration,  whereas  in  chronic  laryngitis 
this  condition  has  passetrto  one  of  actual  hypertrophy.  This  hyper- 
trophy may  expend  its  force  on  one  of  the  layers,  or  may  affect  all  the 
layers  of  the  mucosa.  The  epiglottis  is  frequently  thickened,  stiff, 
and  almost  immobile,  while  tortuous  veins  are  noted  toward  its  base. 
On  account  of  this  immobility  of  the  epiglottis  it  is  at  times  difficult 
to  obtain  an  inspection  of  the  interior  of  the  larynx.  The  aryepi- 
giottidean  folds  ami  the  false  cords  are  prone  to  hypertrophic  changes. 
The  swollen  false  bands  frequently  extend  to  the  middle  line,  coming 
in  contact  during  phonation  at  the  anterior  third  or  throughout  their 
whole  length,  thus  obscuring  completely  the  true. cords.  In  case  of 
only  a  partial  covering  of  the  true  bands  we  have  only  a  dampening 
of  the  voice.  When  the  cords  are  entirely  covered  by  the  false  bands 
extending  completely  to  the  middle  line,  they  may  either  interfere 
with  the  function  of  the  voice  by  preventing  the  cords  coming  into 
apposition,  or  may  take  the  place  of  the  true  cords  and  functionate 
for  them,  producing  a  raw  hoarse  voice.  The  most  frequent  changes 
are  observed,  however,  in  the  region  of  the  arytenoid,  either  along 
the  anterior  portion  or  in  the  interarytenoid  space.  The  redness  and 
swelling  over  the  arytenoids  and  the  posterior  wall  are  always  pro- 
nounced. The  normal  delicate  outline  of  the  arytenoid  is  lost  in  the 
infiltration  which  takes  place  in  the  mucous  membrane  over  the 
cartilage.  The  processus  vocalis  and  immediately  neighboring  por- 
tions of  the  vocal  bands  are  congested  and  somewhat  thickened, 
while  the  interarytenoid  region  is  not  only  congested,  but  thrown 
into  irregular  folds,  indicating  a  piling  up  of  epithelial  cells  if  not  an 
actual  hypertrophy  of  the  papillary  and  submucous  layers.  These 
alterations  are  at  first  characterized  by  a  tired  sensation  in  the  throat, 
with  slight  hoarseness  on  speaking.  Slight  desquamation  of  the  epi- 
thelium here  and  there  on  the  mucous  surface  gives  rise  to  catarrhal 
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ulcers  which  usually  heal  kindly  with  or  without  treatment.  The 
amount  of  secretion  is  slightly  in  excess  of  the  normal,  and  may  be 
thin,  fluid-like  in  character,  or  show  a  tendency  to  form  in  crusts, 
adhering  to  the  surface  of  the  cord  or  mucosa  in  the  subcordal  portion 
of  the  larynx.  On  observation  the  mucus  is  seen  in  little  bead-like 
formations  adhering  to  the  upper  surface  and  to  the  free  edges  of 
the  cords,  simulating  very  closely  singers'  nodes,  while  at  other  times 
it  shows  in  very  fine  strand-like  forms  running  from  one  band  to  the 
other.  Paresis  of  the  vocal  bands  is  very  common  in  chronic  laryn- 
gitis, showing  itself  most  frequently  in  the  thyro-arytenoidei  interni 
and  the  trans  versus. 

The  diagnosis  is  made  through  the  examination  with  the  laryngo- 
scope, and  this,  with  the  usual  subjective  and  characteristic  local 
changes,  should  offer  no  obstacle  to  its  recognition.  Marked  con- 
gestion of  one  or  both  vocal  bands,  or  considerable  thickening  of 
the  same,  should  arouse  the  suspicion  of  possible  constitutional  dis- 
turbances, as  of  tuberculosis  or  syphilis.  Marked  thickening  in  the 
interarytenoid  region  or  about  the  processus  vocalis  may  warrant 
the  diagnosis  of  pachydermia.  In  making  a  diagnosis  care  should 
be  exercised  in  carefully  examining  the  nose,  nasopharynx,  pharynx, 
and  lungs  in  order  to  show  the  possible  corelationship  between  dis- 
eased conditions  in  these  parts,  if  found,  and  the  laryngitis. 

Prognosis.  The  condition  under  consideration  is  under  ordinary 
circumstances  not  fraught  with  much  danger  to  the  average  indi- 
vidual so  far  as  his  longevity  is  concerned.  Laryngitis  of  this  type 
may  exist  for  years  without  showing  much  alteration,  except  that 
due  to  occasional  acute  exacerbations.  For  those  whose  vocations 
are  dependent  on  the  use  of  the  voice,  this  condition  is  indeed  a 
serious  problem  and  its  relief  essential.  Ordinarily  a  thorough  appre- 
ciation of  the  factors  entering  into  its  etiology,  their  removal,  and  a 
careful  meeting  of  indications  will  usually  bring  about  a  complete 
resolution.    The  course  of  treatment  is  frequently  a  prolonged  one. 

Treatment.  First  of  all,  a  thorough  appreciation  of  the  possible 
etiological  factors  must  be  taken  into  consideration,  and  means  under- 
taken to  remove  these  must  be  instituted  at  once.  If  there  is  disease 
of  the  nose  or  nasopharynx,  such  as  hypertrophies,  disease  of  the 
sinuses,  deflected  septum,  adenoids,  diseased  tonsils,  or  enlarged 
uvula  treatment  should  be  adopted  to  restore  these  parts  to  the 
normal.  Constitutional  conditions  which  may  have  an  influence  in 
maintaining  the  laryngitis  should  be  corrected,  and  habits  that  may 
prejudice  improvement  should  be  broken  up.  Ofttimes  a  change  of 
climate  from  the  seashore  to  the  mountains  or  from  the  mountains 
to  the  seashore  works  great  benefit.  A  few  months  spent  at  one  of 
the  well-conducted  sulphur  springs  where  a  rigid  regimen  is  carried 
out  often  produces  extreme  benefit.  Great  care  should  be  exercised 
in  the  use  of  the  voice.  Singers,  actors,  and  public  speakers  should 
be  counselled  to  abstain  from  the  use  of  the  voice  in  singing  or  in 
loud  speaking.    It  is  much  better  if  these  individuals  use  the  voice 
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as  httle  as  possible,  and  then  in  a  whisper.    Local  treatments  are  of 
value  only  in  that  they  supplement  and  assist  the  restoration  to  the 
normal  after  the  removal  of  the  cause.    The  medicament  may  be 
applied  through  the  medium  of  the  syringe,  the  spray,  or  by  a  cotton 
covered  applicator.    Unless  one  possesses  the  necessary  manipulative 
dexterity  to  make  the  laryngeal  application  gently  and  accurately 
it  is  much  better  for  the  operator  and  the  patient  to  make  use  of 
the  spray  or  the  syringe.    When  wishing  to  reach  the  supraglottic 
regions  m  the  use  of  the  spray  or  atomizer  it  is  best  for  the  patient 
to  have  the  tongue  held  out  well  and  at  the  same  time  to  sound  a 
high  note.    If  it  is  desirable  to  reach  the  subcordal  region  the  tongue 
should  be  held  well  forward  while  the  patient  makes  deep  inspira- 
tions at  each  time  the  spray  or  solution  is  injected.    The  mineral 
astringents  are  far  preferable  for  local  use  to  the  vegetable.    I  have 
no  hesitancy  in  deprecating  the  use  of  powders  in  any  form  in  the 
larynx.    The  mineral  astringents  should  be  used  in  aqueous  solution, 
and  these  preferably  at  a  temperature  of  about  100°  F.    In  most 
text-books  the  astringents  are  recommended  in  too  strong  a  solution. 
Even  a  1  per  cent,  solution  of  silver  often  causes  considerable  smart- 
ing that  may  last  lor  hours.    The  astringent  applications  or  solu- 
tions for  spraying  (hat  I  prefer  are:  protargol,  1  per  cent,  solution; 
argenti  mtratis,  1  to  2 per  cent,  solution;  zinci  chloridi,  0.5  to  1  per 
cent,  solution;  zinc  sulphate,  1  to  3  per  cent,  solution.    The  above 
solutions  should  he  used  no  more  frequently  than  every  other  day, 
and  one  may  he  interchanged  for  the  other  from  time  to  time  during 
the  treatment.    It  will  also  be  noted  that  as  the  case  progresses  it 
will  be  necessary  to  increase  the  strength  of  the  particular  drug  which 
is  being  usei  1.    Whenever  there  is  considerable  induration  and  thick- 
ening of  tissues  against  which  there  is  desired  more  intense  action, 
I  prefer  either  the  use  of  pure  crystals  of  chromic  acid  or  the  galvano- 
cautery  burner. 

Laryngitis  Hypoglottica  Chronica.  This  form  of  laryngitis  is  char- 
acterized by  an  infiltration  of  the  mucosa  and  submucosa  of  the 

subcordal  portion  of  the  larynx.  Laryngitis 
fig.  4i8.  hypoglottica  is  not  a  very  common  affection. 

■0  V        ^  seems  to  be  more  prevalent  in  Continental 

jHH^lfc  Europe,  and  especially  among  the  natives  of 

1/   i '  \  1         eastern  and  southeastern  Europe. 
|l\  \  /    I  \  y  |P|        Etiology.    It  is  said  to  be  due  to  exposure  to 
1 1  I  /     cold  and  to  follow  severe  types,  of  chronic  laryn- 

^sg^Jy^J/      gitis,  and  from  unresolved  acute  hypoglottic 
infiltrations.    It  is  more  frequently  secondary 
to  constitutional  affections.     It  is  sometimes  a 
sequela  of  typhoid  fever;  it  may  be  secondary  to  pulmonary  tuber- 
culosis, or  a  local  manifestation  of  syphilis,  scrofula,  and  rhino- 
scleroma. 

Symptoms.  The  thickening  and  rigidity  of  the  epiglottis  which 
frequently  coexist  with  subglottic  swelling  ofttimes  makes  examina- 
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tion  of  the  larynx  extremely  difficult.  The  voice  is  always  altered, 
markedly  hoarse,  or  complete  aphonia  exists.  The  most  marked 
symptom  is  the  difficulty  in  breathing.  The  interference  is  at  first 
only  noticeable  when  moving  about  and  making  exertion;  later  it 
becomes  more  intense,  so  that  it  is  pronounced  even  when  at  rest, 
and  is  attended  with  both  an  inspiratory  and  an  expiratory  stridor. 
At  night  the  breathing  is  frequently  markedly  impaired,  and  when 
tough  secretion  collects  there  may  be  paroxysms  of  extreme  distress ; 
as  time  passes  the  obstruction  becomes  greater  and  the  stenosis  more 
pronounced.  On  inspection  just  below  the  vocal  bands  two  reddish 
or  pinkish  masses  extending  inward  and  obstructing  the  calibre  of 
the  larynx  are  observed.  These  masses  may  nearly  meet  in  the  middle 
line,  allowing  only  a  very  small  space  through  which  air  gains  access 
to  the  lungs,  or  they  may  show  somewhat  of  a  cleft,  especially  at  the 
posterior  border.  The  mobility  of  the  vocal  bands  is  usually  impaired 
Cough  is  present,  and  is  frequently  of  an  extremely  distressing  type. 

Diagnosis.  The  diagnosis  is  not  usually  difficult.  The  character- 
istic picture  seen  in  the  laryngoscope  is  almost  pathognomonic.  It 
must  be  differentiated  from  perichondritis  or  abscess,  from  both  of 
which  it  can  be  diagnosed  by  the  denseness  of  the  hypoglottic  swell- 
ing, the  freedom  from  high  fever,  and  the  absence  of  tenderness  on 
external  pressure. 

The  prognosis  is  uncertain  both  as  to  restoration  of  function  and 
as  to  life.  Very  frequently  the  case  terminates  fatally  unless  opera- 
tive intervention  is  carried  out.  Three  of  such' cases,  under  my  care, 
that  refused  the  benefit  of  operative  relief  died  from  suffocation. 
Those  of  the  tubercular  type  are  the  most  serious,  those  due  to  expo- 
sure and  syphilis  are  the  most  favorable. 

Treatment.  Internal  treatment  should  be  administered  along  the 
line  of  the  constitutional  condition  which  seems  to  be  the  etiological 
factor.  In  doubtful  cases  it  seems  to  be  prudent  to  administer  the 
iodide  of  potash.  Those  who  have  had  great  experience  in  treating 
this  condition  advise,  when  the  embarrassment  to  breathing  is  not 
great,  the  local  application  of  silver  in  caustic  solution,  scarification, 
and  the  application  of  the  galvanocautery.  I  would  be  extremely 
cautious  in  advising  the  use  of  the  two  latter.  The  course  I  have 
usually  pursued  and  which  is  advised  by  Sokolowski  is  the  early 
performance  of  tracheotomy,  laryngofissure,  and  excision  of  as  much 
of  the  hypertrophied  tissue  as  possible.  After  the  healing  of  the 
laryngofissure  Schroetter's  bougies  are  used,  or,  as  I  prefer,  the  intu- 
bation tube,  until  the  space  is  sufficiently  dilated  to  permit  dispens- 
ing with  the  tracheotomy  tube.  After  the  tracheal  tube  is  removed 
it  becomes  necessary  to  occasionally  introduce  the  bougies  or  intu- 
bation tube  throughout  quite  a  long  period. 

Chronic  Dry  Laryngitis.  This  is  a  form  of  chronic  laryngitis,  also 
called  laryngitis  sicca,  which  is  characterized  by  a  secretion  deficient 
in  water  elements,  which  secretion  tends  to  adhere  to  the  mucosa  and 
form  crusts. 
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Etiology.  This  form  of  laryngitis  frequently  ensues  after  a  neg- 
lected attack  of  acute  laryngitis  sicca.  It  is  more  frequently  the 
result  of  the  extension  of  the  atrophic  form  of  nasal  catarrh  and 
atrophic  pharyngitis.  The  involvement  of  the  larynx  is  not  always 
a  necessary  sequence  of  the  advanced  form  of  atrophic  rhinitis,  for 
we  frequently  find  very  old  atrophic  cases,  with  marked  destruction 
of  the  soft  tissues  in  the  nose  without  change  of  any  character  in 
the  larynx.  Nor  is  the  laryngitis  sicca  always  due  to  a  direct  exten- 
sion by  continuity  of  surface,  although  this  method  is  no  doubt  a 
frequent  method  of  its  extension,  for  it  may  be  due  to  the  circulatory 
changes  produced  by  the  mechanical  irritation  of  an  atmosphere 
which  is  thoroughly  unfit  for  laryngeal  respiration— i.  e.,  an  atmo- 
sphere chilled  and  deficient  in  moisture.  Radical  operative  work  in 
the  nasal  chambers,  as  complete  turbinectomies,  results  in  producing 
this  condition.  I  have  seen  the  most  exquisite  cases  of  laryngitis 
sicca  produced  in  this  way.  The  condition  excited  is  a  change  in 
the  mucosa  and  the  submucosa,  with  atrophy  of  the  glandular  layer 
leading  to  the  production  of  an  altered  secretion,  from  which  the 
moisture  is  further  reduced  by  I  he  inspired  air. 

Symptoms.    The  accumulation  of  secretion  takes  place  in  these 
cases  chiefly  while  the  larynx  is  not  boing  used  and  when  the  patient 
is  at  rest.    On  awakening  in  the  morning  the  larynx  is  usually  quite 
choked  up  with  crusts,  which  become  loosened  with  the  restoration 
of  secretion.    This  usually  takes  place  with  the  performance  of  the 
toilet  and  the  exercise  incident  thereto.    At  first  the  patient  is  quite 
aphonic,  and  (here  may  he  paroxysms  of  laryngeal  spasm  on  account 
ot  the  separating  crusts  being  caught  between  and  irritating  the  vocal 
hands.    As  the  crusts  are  removed  the  voice  becomes  clearer  and 
may  become  almost  free  from  hoarseness,  to  remain  so  throughout 
the  day,  or  become  hoarse  again  after  a  few  hours,  due  to  fresh  crust 
formation,  clearing  up  again  with  the  coughing  out  of  the  freshly 
formed  crusts.    In  other  cases  the  voice  remains  of  alternating 
degrees  of  hoarseness  and  aphonia  throughout  the  day,  depending 
upon  the  freedom  from  crusts  in  the  larynx.    Coughing  is  a  very 
persistent  symptom,  and  is  usually  very  distressing  at  night.  Violent 
clearing  of  the  throat  at  periodic  intervals  is  also  present.  At 
night  these  patients  are  frequently  aroused  by  an  embarrassed 
respiration  and  occasionally  by  paroxysmal  suffocative  attacks. 
The  secretions  resemble  very  much  those  produced  in  atrophic 
changes  m  the  nose  and  pharynx,  and  are  occasionally  streaked  with 
blood. 

Examination  of  the  larynx  reveals  a  slightly  congested  or  ansemic 
larynx,  having  a  peculiar  glazed  appearance,  with  grayish-white 
crusts  adhering  to  the  interarytenoid  region,  to  the  vocal  bands,  and 
the  subcordal  region. 

The  prognosis  is  not  very  favorable  to  a  restitution  to  the  normal. 
At  times  great  improvement  may  be  gained  and  great  comfort  to 
the  patient  afforded. 
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Treatment.  The  same  line  of  treatment  in  a  constitutional  way 
should  be  instituted  as  I  have  directed  in  atrophic  rhinitis:  the 
administration  of  tonics,  iron,  arsenic,  strychnine,  and  cod-liver  oil; 
the  proper  care  of  the  skin,  bathing  and  clothing;  terpin  hydrate, 
for  its  seemingly  specific  action  on  the  mucous  surface,  should  be 
administered  in  0.02  to  0.06  doses.  The  local  treatment  of  the  nose 
and  pharynx  when  diseased  should  not  be  neglected.  It  is  strongly 
advised  before  adopting  any  local  treatment  to  thoroughly  cleanse 
the  laryngeal  mucous  surface  of  all  crusts  and  secretions  by  spraying 
with  an  alkaline  aseptic  solution.  As  a  slightly  stimulant  solution 
answering  the  same  purpose  one  may  use  a  solution  of  sulpho-carbo- 
late  of  zinc,  0.30  to  the  litre  of  water.  I  wish  here  again  to  protest 
against  the  use  of  mentholated  oily  sprays  in  this  type  of  inflamma- 
tion. The  only  solutions  that  can  be  of  value  are  those  that  will  act 
as  active  stimulants  to  the  laryngeal  mucosa,  through  which  we  hope 
to  stimulate  the  activity  of  degenerated  glands.  Chief  among  the 
agents  which  we  use  for  this  purpose  are  chloride  of  zinc,  silver 
nitrate,  and  protargol  in  strengths  varying  from  1  to  3  per  cent. 

Pachydermia  Laryngis.  (Plate  XXV.,  Figs.  3,  4;  also  Figs.  419,  420.) 
Pachydermia  laryngis  is  a  chronic  inflammation  of  the  laryngeal 
mucous  membrane  which  may  involve  any  portion  of  the  larynx,  but 
is  especially  prone  to  affect  those  portions  covered  normally  with 
flat  epithelium.  It  consists  essentially  in  a  proliferation  of  the 
epithelial  and  papillary  layers.  Virchow  ably  described  this  condition 
in  1887,  and  thereby  aroused  the  interest  of  the  laryngological  world 
in  its  existence.  Pachydermia  had  frequently  been  observed  by 
laryngologists  before  this,  but  had  not  received  the  attention  and 
careful  description  that  it  did  during  the  year  1887. 

Etiology.  There  appears  to  be  a  universal  acceptance  of  the  idea 
that  pachydermia  is  most  frequently  the  result  of  chronic  laryngitis, 
the  overindulgence  of  spirituous  drinks,  and  the  excessive  use  of  to- 
bacco. Schmidt  seems  to  think  that  atrophic  rhinitis  and  pharyngitis 
are  factors  through  the  cough  and  persistent  clearing  of  the  throat 
excited  by  this  condition.  Among  constitutional  conditions  may  be 
mentioned  tuberculosis  and  syphilis.  This  condition  is  more  prev- 
alent among  men  than  women,  and  is  more  frequent  during  young 
adult  life.  The  infiltration  may  be  found  upon  any  portion  of  the 
larynx  where  normally  flat  epithelial  cells  are  present.  It  is  found 
most  frequently  about  the  arytenoid  region,  that  is,  in  the  interary- 
tenoid  space,  or  on  the  inner  surface  of  the  arytenoid  cartilages,  and 
upon  the  processus  vocalis.  The  pachydermia  is  usually  flat,  and 
may  be  more  or  less  diffuse  or  circumscribed. 

Symptoms.  The  symptoms  which  are  excited  by  the  presence  of 
pachydermia  vary  greatly.  The  interferen ce  with  normal  function  con- 
sists in  alteration  of  the  voice,  difficulty  of  breathing  and  swallowing. 
The  functions  are  affected  in  greater  or  less  degree,  according  to  the 
location  of  the  infiltration.  Where  the  growth  is  on  the  processus 
vocalis  or  on  the  posterior  wall  there  may  be  marked  hoarseness  to 
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complete  aphonia.  At  other  times,  with  pronounced  growth  on  the 
inner  wall  of  the  arytenoid,  on  account  of  the  depression  formed  in 
one  of  the  two  growths,  there  may  be  only  a  very  moderate  change 
in  the  voice.  Frequently  patients  complain  of  a  feeling  of  fulness 
and  of  more  or  less  stiffness  in  deglutition.  The  amount  of  difficulty 
in  breathing  depends  upon  the  degree  of  interarytenoid  infiltration 
and  fixation  of  the  vocal  bands. 

On  inspection  the  appearance  will  vary  according  to  the  region  of 
the  larynx  affected.  In  its  milder  forms  pachydermia  shows  itself 
in  a  slight,  irregular  bluish  or  grayish-white  wavy-like  elevation  of 
the  mucous  membrane  in  the  interarytenoid  region.  The  epithelial 
layer  seems  to  be  most  affected  in  this  type.  The  same  milk-white 
or  bluish-white  lustreless  thickening  of  the  epithelial  layer  may  be 
observed  also  over  the  processus  vocalis.  In  this  latter  type  the 
swelling  over  the  vocal  processes  may  show  marked  increase  in  growth 
m  every  direction,  even  extending  on  to  the  true  cord,  forming  a 
growth  from  1  to  2  mm.  in  length  to  0.5  to  1  mm.  in  width  With 


this  increase  m  size  one  or  the  other  of  the  growths  shows  a  depres- 
sion on  its  surface,  into  which  the  prominence  of  the  other  fits  more 
or  less  exactly.  In  the  arytenoid  region  ofttimes  the  infiltration  is 
very  great,  forming  prominent  round  or  irregularly  outlined  eleva- 
tions with  intervening  clefts  which  look  like  fissures;  these  are 
covered  with  hard  epithelium  which  has  a  snow-white,  a  grayish- 
white,  or  a  yellowish  appearance. 

Diagnosis.  The  diagnosis  of  pachydermia  is  readily  made  from  the 
characteristic  find  of  the  laryngoscope.  The  presence  of  the  thick- 
ening over  the  processus  vocalis  or  both  vocal  cords,  one  of  which 
shows  the  peculiar  indentation  or  the  round,  irregular,  grayish-white 
swelling  on  the  posterior  wall,  causes  one  to  think  almost  immediately 
ot  pachydermia.  It  is  differentiated  from  papilloma  by  the  fact  that 
papillomata  are  always  superficial.  The  papilloma  is  very  feeblv 
attached,  growing  only  from  the  epithelial  surface,  while  the  diffuse 
pachydermia  is  very  firmly  attached,  and  requires  the  use  of  cutting 
forceps  to  detach  it,  The  papillomata  also  have  the  characteristics 
of  new-growths,  while  pachydermia  have  the  appearance  of  infiam- 
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matory  swellings.  When  pachydermia  affects  the  cords  anterior  to 
the  processus  vocalis  or  the  ventricle  of  Morgagni  it  is  extremely 
difficult,  if  not  almost  impossible,  to  differentiate  it  from  cancer,  and 
liability  to  error  is  not  entirely  avoided  by  microscopic  examination 
■of  a  portion  of  the  removed  growth. 

The  prognosis  is  in  the  mild  type  of  cases  a  favorable  one.  Those 
due  to  simple  irritation  and  to  conditions  that  can  be  removed  offer 
a  very  favorable  prognosis.  Cases  after  a  shorter  or  longer  period 
•of  existence  occasionally  spontaneously  heal.  Such  a  spontaneous 
resolution  is  also  occasionally  seen  in  pachydermia  due  to  tubercular 
infection,  as  a  result  of  the  marked  improvement  in  the  general  con- 
dition. The  duration  of  the  condition,  however,  is  usually  a  pro- 
longed one,  extending  over  a  period  of  sometimes  many  years.  With 
a  clue  consideration  of  the  causative  elements  and  the  proper  insti- 
tution of  appropriate  treatment  good  results  can  be  brought  about 
in  a  fair  proportion  of  cases,  and  in  many  the  arrest  of  further  exten- 
sion of  the  proliferation. 

Treatment.  For  all  types  of  the  pachydermia  the  treatment  should 
he  directed  to  the  removal  of  the  cause,  systemic  and  local  sources 
■of  irritation,  and  the  improvement  of  the  general  health.  Many 
advise  the  administration  of  the  iodide  of  potash  in  small  doses. 
There  should  be  restriction  placed  upon  the  use  of  the  voice.  The 
local  treatment  of  any  coexisting  disease  of  the  nose  or  pharynx 
should  receive  most  thorough  attention,  as  well  as  the  chronic  inflam- 
mation of  the  larynx.  This  is  all  that  is  necessary  in  the  majority 
•of  mild  cases  presenting  themselves  for  treatment.  Locally  in  the 
more  pronounced  cases  of  infiltration  it  is  wise  to  make  local  appli- 
cations of  silver  nitrate  in  1  to  4  per  cent,  solution,  or  of  salicylic 
acid  in  20  per  cent,  solution  of  alcohol.  The  galvanocautery  can  be 
used  as  well  as  electrolysis  in  a  strength  of  10  to  12  milliamperes 
applied  for  three  to  five  minutes.  If 
"the  growths  are  pronounced  on  the 
inner  surface  of  the  arytenoid  and  are 
causing  marked  alteration  of  the  voice, 
it  is  well  to  resort  to  the  use  of  cutting 
forceps,  as  through  them  the  growth 
can  be  removed  quickly  and  leave  a 
•clean,  healthy  wound. 

Singers'  Nodes  or  Chorditis  Nodosa. 
A  singer's  nodule  is  an  inflammatory 
growth  situated  on  the  free  edge  of  the 
vocal  cord  at  the  junction  of  the  ante- 
rior and  middle  third.  These  growths 
may  be  single,  but  are  more  frequently 
multiple, "being  situated  on  vocal  cords 
located  identically  opposite  each  other. 
This  condition  is  classed  by  some  authors  with  pachydermia,  but  they 
•are  entirely  dissimilar  in  origin  as  well  as  in  pathological  organization. 


Fig.  421. 


Singers'  nodes 
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Etiology.  The  nodule  is  more  frequent  in  young  adult  life.  It  is 
found  more  often  in  the  female  sex,  and  is  far  more  common  among 
those  who  sing  or  who  are  cultivating  their  voices.  The  most  common 
cause  for  the  existence  of  the  nodule  is  the  improper  use  of  the  voice 
either  in  speaking  or  singing.  It  is  in  the  production  of  the  tone 
that  the  injury  is  done,  that  is,  the  stroke  or  impact  is  imperfectly 
placed,  so  that  attrition  between  the  segments  of  the  cords  is  possible. 
The  attrition  so  produced  sets  up  an  inflammatory  irritation  which 
results  in  the  production  of  the  nodules.  The  greatest  injury  is  done 
in  the  use  of  the  upper  middle  register.  The  condition  is  said  to 
arise  during  attacks  of  acute  and  chronic  laryngitis,  and  from  vocal 
fatigue. 

Symptoms.  The  nodule  is  usually  characterized  by  more  or  less 
hoarseness  of  the  spoken  voice,  the  degree  of  the  hoarseness  depending 
upon  the  situation  and  the  development  of  the  growth.  The  voice 
breaks  readily,  and  singers  are  unable  to  fix  the  tone  or  sing  with 
any  degree  of  certainty  as  to  pitch  or  resonance.  The  patient  is 
unable  to  carry  out  any  prolonged  effort  on  account  of  the  great 
laryngeal  fatigue  and  pain  entailed.  They  often  present  even  marked 
hoarseness  of  the  spoken  voice.  The  diagnosis  can  only  be  rendered 
cleai'  by  an  examination  of  the  vocal  cords.  The  singer's  nodes  are 
very  characteristic  and  should  not  he  mistaken  for  any  other  condi- 
tion. They  are  situated  at  the  junction  of  the  anterior  and  middle 
third  of  (he  vocal  cords,  and  appear  as  small  intensely  white  or  yel- 
lowish pin-like  points  on  the  Free  border  of  the  vocal  cords.  They 
are  about  the  size  of  a  pin's  head,  sessile,  opaque,  and  usually  sym- 
metrical bodies  placed  one  on  each  vocal  cord.  As  the  nodes  come 
in  apposition  they  cause  a  slight  cleft  between  the  cords. 

Diagnosis.  The  diagnosis  is  readily  made  from  the  subjective 
symptoms  and  the  laryngeal  examination.  It  is  possible  for  a  couple 
of  beads  of  mucus  vibrating  on  the  vocal  bands  to  be  mistaken  for 
vocal  nodes.  The  differentiation  can  always  be  made  by  causing 
the  patient  to  clear  the  voice,  which  removes  the  mucus. 

The  prognosis  is  usually  favorable. 

Treatment.  The  most  important  feature  in  the  restoration  to  the 
normal  condition  in  chorditis  nodosa  is  the  correction  of  the  method 
of  singing.  Most  singers  so  affected  are  those  given  to  the  clavicular 
method  of  breathing.  These  should  be  taught  the  inferior  costal 
method  of  breathing  with  fixed  high  chest.  They  should  be  placed 
in  the  hands  of  a  good  singing-master  who  can  instruct  them  in  the 
proper  method  of  tone  placing.  Complete  rest  from  singing  other 
than  instructions  given  should  be  insisted  upon.  This  method  will 
usually  in  a  short  time  bring  about  complete  resolution.  Many 
authors  advise  the  use  of  a  2  per  cent,  solution  of  silver  nitrate,  while 
others  favor  stronger  solution.  It  is  also  advised  to  cauterize  the 
nodes  with  solid  nitrate  of  silver,  chromic  acid,  and  the  galvano- 
cautery.    Others  advise  the  removal  of  the  nodes  with  cutting  forceps. 
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DIPHTHERIA  OF  THE  NOSE  AND  THROAT. 

Diphtheria  is  an  acute  infectious  and  contagious  disease,  occurring 
either  endemically  or  epidemically,  characterized  by  a  fibrinous 
exudation  on  any  mucous  surface  of  the  body  or  wound,  being  de- 
pendent for  its  cause  on  the  absorption  of  the  toxins  produced  by 
the  Klebs-Loeffier  bacillus.  The  parts  most  frequently  affected  are 
the  cavity  of  the  pharynx,  and  less  frequently  the  larynx,  nose, 
nasopharynx,  and  conjunctiva. 

No  age  is  exempt,  although  it  is  most  particularly  a  disease  of 
childhood.  When  the  larynx  is  involved  there  is  a  decided  tendency 
toward  extension  to  the  bronchi. 

The  lesion,  viz. :  the  diphtheritic  exudate,  is  the  same  in  character- 
istics, both  in  the  nose  and  the  throat ;  and  in  a  general  way  we  may 
consider  them  together.  The  systemic  symptoms  are  also  about  the 
same.  Occurring  as  they  typically  do  in  children,  there  are  one  to 
two  days  wherein  they  are  slightly  ill,  gradually  becoming  worse, 
with  a  rise  of  temperature  and  acceleration  of  pulse  and  general  pros- 
tration, until  they  show  a  localization  of  the  membrane  in  either  the 
nose  or  the  throat. 

The  Nasal  Type.  The  initial  symptoms  in  the  nose  are  generally 
those  of  a  severe  coryza,  existing  for  a  clay  or  so,  with  nasal  discharge, 
which  soon  becomes  ichorous  in  character,  swelling  of  the  mucous 
membrane,  and  from  the  mechanical  presence  of  the  exudate  very 
soon  there  supervenes  a  very  marked  nasal  obstruction.  As  a  rule, 
this  nasal  obstruction  is  bilateral,  and  from  the  character  of  the  secre- 
t  ions  the  exterior  of  the  nostrils  is  very  liable  to  become  acutely  ex- 
coriated, indicating  a  more  or  less  grave  intranasal  inflammation. 
Examination  of  the  nose  will  reveal  more  or  less  of  a  grayish-white 
membrane  quite  well  anteriorly,  and  often  that  is  all  that  can  be  seen, 
aa  the  intranasal  obstruction  prevents  any  deeper  examination  of  the 
nose.    The  exudation  may  be  evenly  distributed  over  the  entire 
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intranasal  mucous  membrane,  showing  no  special  point  of  selection 
ana  is  practically  always  bilateral. 

As  a  rule,  the  exudation  extends  well  back  into  the  nose  and  naso- 
pharyngeal cavity,  and  if  it  be  possible  to  make  a  posterior  nasal 
examination  we  will  find  the  nasopharyngeal  cavity  covered  with  an 
exudate  similar  to  that  in  the  anterior  nares.  In  the  more  acute  tyi  >e 
of  cases  the  child  by  this  time  becomes  quite  ill,  with  more  or  less 
glandular  swelling  m  the  cervical  region.  In  a  certain  number  of 
cases  the  membrane  may  extend  to  the  pharynx  below,  and  even  to 
the  larynx,  presenting  all  the  symptoms  of  a  general  diphtheria  But 
this  is  not  always  the  case,  for  I  am  led  to  believe  by  an  extensive 
observation  that  the  nasal  and  nasopharyngeal  exudation  may  become 
limited,  and  does  not  of  necessity  spread  to  the  pharynx  below  and 
we  may  have  a  purely  nasal  or  nasopharyngeal  diphtheria  in  a  class 
by  itself.  Although,  as  a  rule,  nasal  and  nasopharyngeal  diphtheria 
runs  a  more  or  less  acute  course,  the  nature  of  the  trouble  becoming 
very  evident  from  the  outset,  there  are  a  certain  number  of  cases, 
especially  where  the  membrane  is  localized  in  the  nose,  which  are 
very  slow  in  development,  the  child  not  becoming  ill  and  the  intra- 
nasal exudate  remaining  a  long  while  b  a  latent  condition,  apparently 
without  very  much  constitutional  manifestation  on  the  part  of  the 
child. 

1  have  known  of  a  number  of  instances  of  nasal  diphtheria  existing 
for  a  number  of  weeks  without  giving  rise  to  very  severe  symptoms^ 
the  exudation  being  present  in  a  greater  or  less  degree  the  entire 
time,  together  with  the  Klebs-Loeffler  bacilli.  The  severity  of  the 
constitutional  symptoms  seems  to  vary  in  different  cases,  and  I  have 
often  been  impressed  with  the  mildness  of  the  constitutional  symp- 
toms when  compared  with  the  amount  of  membrane  which  existed 
m  the  nose  ami  the  nasopharynx,  which  would  seem  to  indicate  in  a 
certain  proportion  of  cases  that  when  limited  to  the  nose  and  the 
nasopharynx  there  exists  a  certain  immunity  from  absorption  into 
the  general  system.  This  may  be  somewhat  contrary  to  the  general 
belief,  but  we  often  see  it  illustrated  by  the  little  patients  who  frequent 
our  various  clinics 

Diagnosis.  The  diagnosis  of  nasal  diphtheria,  aside  from  the  pres- 
ence of  the  Klebs-Loeffler  bacillus,  of  which  we  will  speak  later,  is 
surmised  by  the  finding  of  a  membrane  in  the  anterior  nares,  and  in 
arriving  at  our  conclusions  as  to  the  presence  of  the  membrane  we 
must  be  sure  not  to  confound  an  exudation  with  inspissated  mucus 
or  dense  mucopurulent  discharge,  which  often  exists  in  severe  cases 
of  coryza,  and  which  is  difficult  of  expulsion.  The  best  way  of  arriving 
at  a  positive  conclusion  as  to  the  presence  of  membrane  in  the  anterior 
nares  is,  after  thorough  cleansing  by  a  pledget  of  cotton,  to  try  to 
dislodge  the  suspected  exudate  from  the  mucous  membrane  beneath, 
when  we  will  find,  if  it  be  an  exudate,  it  will  be  somewhat  difficult 
to  dislodge,  and  will  leave  a  bleeding  surface  beneath;  and  if  it  be 
considerable  in  extent  a  quite  well-marked  epistaxis  may  be  induced. 
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But  the  most  positive  means  of  diagnosis,  in  fact  the  only  reliable 
means  of  determining  whether  the  exudate  be  diphtheritic  or  not  is 
by  taking  a  culture,  when  the  presence  or  absence  of  the  Klebs-Loeffler 
bacillus  will  substantiate  the  character  of  the  exudate. 

It  has  been  my  experience  in  the  examination  of  a  great  many  cases 
of  membrane  in  the  nose  and  nasopharynx  to  find  the  Klebs-Loeffler 
bacillus  present  in  by  far  the  greater  proportion  of  cases,  however 
long  standing  they  may  have  been,  or  however  insignificant  the 
symptoms,  leading  me  to  believe  that  nearly  all  cases  of  so-called 
membranous  rhinitis  are  of  a  true  diphtheritic  nature,  and  should 
be  viewed  as  true  diphtheria,  doing  away  with  the  term  membranous 
rhinitis,  which  is  so  constantly  used,  and  is  misleading,  and,  also, 
thereby  illustrating  the  absolute  necessity  of  making  a  bacteriological 
examination  in  all  cases. 

Differential  Diagnosis.  The  conditions  to  be  confounded  with  nasal 
diphtheria  are  severe  coryza,  foreign  bodies  in  the  nose,  and  the 
sloughing  of  traumatisms.  The  first  can  be  excluded  by  the  absence 
of  membrane  after  repeated  examinations  and  the  subsequent  course 
of  the  disease.  The  main  point  of  differentiation  from  foreign  bodies, 
which  often  produce  a  sloughing  membrane  and  ichorous  discharge, 
is  that  foreign  bodies  are  as  a  rule  unilateral,  whereas  diphtheria  is 
bilateral,  and  a  mechanical  examination  by  means  of  a  probe  will 
in  the  case  of  foreign  bodies  detect  their  presence.  Traumatisms  are 
to  be  determined  by  the  history  of  their  reception. 

The  Pharyngeal  or  Faucial  Type.  Pharyngeal  diphtheria,  or 
diphtheria,  as  we  generally  use  the  term  in  a  generic  sense,  is  ushered  in 
by  more  or  less  constitutional  symptoms  of  malaise,  rather  gradual 
in  their  onset,  which  may  extend  over  a  period  of  a  few  clays  before 
the  patient  makes  a  special  reference  to  the  throat. 

The  temperature  in  this  initial  stage  may  become  quite  elevated, 
the  pulse  accelerated,  and  as  the  symptoms  progress  it  soon  becomes 
evident  that  the  patient  is  suffering  from  some  constitutional  absorp- 
tion. The  first  symptoms  as  a  rule  referable  to  the  throat  are  those 
of  painful  or  difficult  deglutition,  when  examination  reveals  the 
presence  of  a  membrane  or  exudate. 

The  diphtheritic  membrane  when  seen  in  the  early  stages  appears 
in  the  form  of  a  small  whitish  patch  which  may  have  its  origin  in 
any  portion  of  the  faucial  region.  It  is  generally  thin  at  first,  and 
as  it  progresses  in  extent  becomes  thicker  and  heavier  in  its  charac- 
teristics, changing  to  a  duller  or  grayer  color,  with  sometimes  a  dark 
sloughing  edge,  and  from  a  small  origin  may  spread  to  cover  the 
entire  faucial  area. 

The  spreading  and  rapid  confluence  of  the  membrane  in  the  ma- 
jority of  cases  are  quite  characteristic  features,  and  as  the  process 
extends  the  exudate  takes  upon  itself  the  appearance  of  an  organized 
membrane  or  a  true  necrotic  process,  and  if  detached  by  any  mechani- 
cal means  it  will  be  found  quite  adherent  to  the  underlying  tissue, 
leaving,  as  a  rule,  a  bleeding  surface. 
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Location  of  the  Membrane.  There  is  no  special  seat  for  the  initial 
location  of  the  membrane,  but  generally  it  makes  its  appearance  first 
on  the  tonsil,  and  spreads  quite  rapidly  to  the  adjacent  tissues,  and 
as  a  rule  is  bilateral.  The  tonsils  themselves  may  or  may  not  become 
considerably  enlarged ;  that  will  depend  somewhat  upon  their  previous 
condition.  In  severe  cases  as  the  disease  progresses  there  is  gener- 
ally a  very  strong  odor,  which  is  considered  by  some  to  be  charac- 
teristic, and  there  is  frequently  associated  with  the  faucial  conditions 
a  swelling  of  the  adjacent  lymph  glands  of  the  neck.  Aside  from 
the  presence  of  the  exudate  there  is  also  more  or  less  marked  faucial 
redness  or  hyperemia,  giving  a  general  angry  appearance. 

Differential  Diagnosis.  The  main  condition  to  be  differentiated  from 
diphtheria  is  acute  confluent  follicular  tonsillitis.  The  main  clinical 
points  of  difference  1  >el  ween  these  conditions  are  that  in  acute  follicular 
tonsillitis  the  onset  is  more  sudden,  the  exudate  is  much  more  friable, 
not  a  true  membrane,  less  confluent,  more  punctate  in  character, 
and  the  tonsils  usually  more  swollen  and  the  exudate  limited  to  the 
tonsils  alone,  whereas  in  diphtheria  the  characteristics  are  confluency 
and  density  of  the  exudate,  and  not  being  necessarily  limited  to  the 
tonsils.  It  may  be  said  in  general  that  any  exudate  not  limited  to 
the  tonsils  may  be  considered  as  a  strong  point  in  favor  of  diphtheria. 
Sometimes  we  are  called  upon  to  differentiate  between  diphtheria 
and  the  mucous  patches  of  secondary  syphilis,  and  the  ulceration 
which  attends  the  early  manifestation  of  tertiary  syphilis,  the  results 
of  caustic  applications,  swallowing  of  irritant  poisons,  traumatisms, 
and  the  exudate  following  operations  within  the  cavity  of  the  fauces. 
1  am  becoming  more  and  more  convinced,  however,  especially  when 
differentiating  from  confluent  follicular  tonsillitis,  not  to  rely  on  the 
clinical  picture,  hut  always  to  insist  on  making  a  culture,  deciding  the 
diagnosis  on  the  presence  or  absence  of  the  Klebs-Loeffler  bacillus, 
which  is  the  only  true  way  of  differentiation.  Especially  is  this  the 
more  important  in  mild  and  not  well-defined  cases. 

Laryngeal  Type.  The  laryngeal  type  of  diphtheria  in  its  general 
onset  and  symptoms,  when  primary,  is  the  same  as  in  the  other 
forms,  only  varying  from  them  by  the  presence  of  the  membrane 
in  the  larynx  or  trachea  giving  rise  to  the  set  of  symptoms  which 
are  classified  under  the  term  of  diphtheritic  croup. 

Laryngeal  diphtheria  may  be  either  primary,  that  is,  the  membrane 
forming  first  either  in  the  larynx  or  trachea,  or  it  may  be  the  result 
of  extension  of  the  membrane  from  the  nose,  nasopharynx,  or  pharynx. 
AY  hen  the  larynx  is  invaded,  either  primarily  or  from  extension,  the 
first  symptom  to  attract  our  attention  will  be  a  slight  cough  which 
soon  becomes  more  frequent  and  brassy  in  character,  and  as  the 
membrane  extends  takes  upon  itself  the  well-known  characteristic  of 
a  croupy  cough.  The  voice  and  cry  of  the  child,  which  at  first  may 
he  hut  slightly  hoarse,  become  as  the  disease  extends  very  hoarse 
indeed,  and  almost  aphonic. 

In  some  instances  where  the  membrane  begins  in  the  subglottic 
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region  the  voice  may  not  be  interfered  with  to  any  great  extent, 
and  this  is  used  as  a  point  of  diagnosis  in  the  localization  of  the  sub- 
sequent stenosis. 

After  the  cough  and  change  of  voice  have  persisted  for  some  little 
time  there  begins  to  be  noticed  an  interference  with  the  breathing. 
This,  at  first,  in  the  majority  of  cases  is  slight,  and  may  be  only  spas- 
modic in  character,  generally  worse  at  jiight,  and  interfering  with 
sleep;  but  as  the  stenosis  progresses  the  breathing  becomes  very 
much  more  continuously  embarrassed,  and  in  bad  progressive  cases 
it  ends  in  the  well-known  stridulous  condition  of  laryngeal  croup. 

In  severe  cases,  especially  when  from  extension,  and  where  there 
is  much  constitutional  absorption,  the  temperature  may  become  as 
high  as  104°  or  105°,  the  pulse  be  rapid  and  weak  from  exhaus- 
tion, and  the  respirations  much  increased  in  frequency,  becoming  as 
rapid  as  60  to  80  per  minute.  In  many  cases,  however,  these  ex- 
tremes of  temperature,  pulse,  and  respiration  are  not  reached. 

At  this  stage  the  child  becomes  very  restless,  throwing  himself 
about  the  bed  in  a  vain  endeavor  to  get  sufficient  air,  calling  into 
play  the  extraneous  muscles  of  respiration,  with  the  characteristic 
falling  in  of  the  clavicular  and  epigastric  regions,  and  only  becoming 
quiet  as  cyanosis  or  exhaustion  supervenes. 

If  at  this  time  the  child  be  old  enough  to  admit  of  a  laryngoscopic 
examination,  the  epiglottis  and  arytenoid  region  will  be  found  con- 
siderably swollen  and  covered  more  or  less  with  membrane,  which 
at  once  establishes  the  character  of  the  disease.  But  in  small  children 
it  goes  without  saying  that  we  are  unable  to  make  this  examination, 
and  in  cases  of  primary  invasion  of  the  larynx  we  must  depend  for 
our  diagnosis  upon  the  character  of  the  symptoms  and  the  presence 
or  absence  of  the  Klebs-Loeffler  bacillus,  as  will  be  referred  to  later. 

In  all  cases  of  nasal  or  pharyngeal  diphtheria  where  laryngeal 
subjective  symptoms  supervene,  it  must  be  taken  for  granted  as  indi- 
cating a  downward  progression  of  the  disease. 

Diagnosis.  The  two  main  conditions  to  be  differentiated  from 
primary  diphtheritic  croup  are  acute  catarrhal  laryngitis  with  croupy 
symptoms,  and  spasmodic  croup  or  laryngismus  stridulus  (false  croup) . 

In  catarrhal  laryngitis  the  hoarseness  and  cough  may  become  very 
marked.  The  cough,  as  a  rule,  does  not  become  so  croupy  in  char- 
acter, and  the  breathing  very  rarely  becomes  seriously  embarrassed, 
and  there  is  a  general  tendency,  either  by  self-limitation  or  by  treat- 
ment, toward  abatement  of  the  symptoms. 

In  diphtheritic  croup  the  main  point  for  establishing  a  diagnosis 
other  than  by  the  presence  of  the  bacillus  is  that  the  symptoms 
become  progressively  worse,  and  we  may  say  that  in  any  instance 
where  the  croupy  symptoms  progress  to  that  severity  sufficient  to 
warrant  surgical  interference,  we  may  be  very  sure  that  the  case  is 
one  of  diphtheritic  croup,  whether  we  find  the  bacillus  or  not. 

In  spasmodic  croup  or  laryngismus  stridulus  the  attack  generally 
comes  on  very  suddenly  out  of  a  sound  sleep,  and,  although  for  the 
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moment  the  croupy  symptoms  may  become  very  severe,  the  attack 
is  generally  followed  by  a  cessation  of  symptoms,  and  the  following 
day  the  patient  may  be  to  all  intents  and  purposes  perfectly  well, 
and  there  is  no  evidence  of  progressive  croup.  Another  important 
point  is  that  there  is  often  a  history  of  recurring  attacks  of  croup 
in  the  child,  which  is  frequently  manifested  in  the  course  of  an  exist- 
ing coryza. 

Sequelae.  The  common  sequelae  of  diphtheria  are  otitisjnedia,  from 
extension,  suppurative  adenitis,  generally  of  the  cervical  glands, 
(bronchopneumonia,  nephritis,  and  postdiphtheritic  paralysis. 

This  latter  generally  first  invades  the  soft  palate,  and  it  may  extend 
to  a  paralysis  of  the  entire  muscular  system.  It  may  come  on  very 
early  in  the  disease,  or  be  delayed  for  a  variable  period  after  the  acute 
symptoms  have  disappeared.  It  apparently  does  not  seem  to  depend 
upon  the  severity  of  the  disease.  This  latter  fact  is  quite  frequently 
emphasized  by  the  patient  passing  through  a  mild  diphtheria,  possibly 
unnoticed  until  we  arc  made  aware  of  it  by  the  onset  of  a  postdiph- 
theritic paralysis  of  the  soft  palate.  However  severe  or  extensive 
this  paralysis  may  become,  the  general  tendency  is  toward  recovery, 
unless  it  affects  the  muscles  of  the  heart,  which  may  occur  at  any  time 
during  the  progress  of  the  disease,  frequently  causing  sudden  death. 

Treatment  of  Diphtheria.  Perhaps  there  is  no  disease  which  hi 
modern  times  has  been  so  revolutionized  in  its  ]  tositiveness  of  diagnosis 
and  treatment  as  diphtheria.  This  has  been  brought  about  by  the  dis- 
covery of  the  Klebs-Loeffler  bacillus  as  a  positive  cause  of  diphtheria, 
and  the  use  of  the  antitoxin  treatment  as  its  most  effective  cure. 
This  latter  statement  may  seem  rather  strong,  and  may  possibly  call 
forth  criticism  from  some  quarters;  but  I  think  we  can  safely  say 
from  the  accumulated  experience  and  writings  at  the  present  time 
that  we  have  in  the  antitoxin  treatment  of  diphtheria  as  near  a 
specific  as  it  is  possible  to  obtain. 

The  limitations  of  an  article  such  as  this  in  a  work  of  this  kind 
prevent  the  writer  from  going  into  detail  as  to  its  substantiation, 
so  we  will  have  to  rely  upon  the  above  statement  as  being  the  con- 
sensus of  opinion  of  medical  thought  at  the  present  time.  One  has 
only  to  compare  his  experience  of  results  in  the  pre-antitoxin 
days  with  the  present  mode  of  treatment  in  order  to  emphasize  the 
strength  of  the  foregoing  statement;  and  the  writer  considers  it  the 
absolute  duty  of  a  physician  to  use  antitoxin  in  all  cases  of  diph- 
theria, of  whatever  type  or  severity  they  may  be. 

The  efficacy  of  the  antitoxin  treatment  is  best  obtained  when  used 
in  the  early  stages  of  diphtheria,  before  mixed  infection  with  strep- 
tococci has  taken  place,  that  is,  in  the  first  three  days,  or  even  before 
the  positive  diagnosis  may  have  been  made,  so  as  to  gain  time  and 
prevent  the  spread  of  the  disease.  The  earlier  it  is  used,  the  less 
liable  is  the  disease  to  progress,  and  the  less  likely  will  be  the  necessity 
for  the  repeated  use  of  the  antitoxin ;  but  at  any  time,  even  when 
seen  very  late,  antitoxin  should  be  given. 
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The  reliability  of  manufacture  and  the  proper  freshness  of  the 
antitoxin  should  be  our  greatest  consideration  in  the  choice  of  the 
particular  serum.  The  strength  and  concentration  of  the  antitoxin 
used,  expressed  in  units,  will  depend  somewhat  on  the  severity  of 
the  case  at  the  time  we  give  it,  and  the  age  of  the  patient.  But,  gen- 
erally speaking,  we  should  err  on  the  side  of  giving  a  large  initial  dose, 
whatever  may  be  the  age,  guiding  the  subsequent  strength  of  the 
dosage  according  to  the  progress  of  the  case.  This  is  especially  so  in 
laryngeal  cases. 

The  mode  of  administering  antitoxin  is  by  the  use  of  a  hypodermic 
syringe,  one  generally  made  for  the  purpose,  and  in  using  it  we 
should  carry  out  all  the  details  of  asepsis. 

The  usual  location  for  giving  the  antitoxin  is  either  in  the  intra- 
scapular  region,  the  connective  tissue  over  the  abdomen,  or  the  deep 
tissue  of  the  buttocks. 

We  may  say  that  the  average  initial  close  when  given  in  a  moderately 
severe  case  of  nasal  or  pharyngeal  diphtheria,  at  whatever  age  of  the 
patient,  should  be  2000  units.  If  the  type  of  case  be  severe  at  the 
outset,  or  if  it  has  progressed  for  two  or  three  days  or  more,  a  larger 
close  should  be  given,  beginning  with  3000  units,  some  authorities 
giving  even  4000  units.  In  laryngeal  cases,  either  primary  or  extend- 
ing from  the  fauces,  at  least  3000  units  should  be  given  at  the  outset. 

Dangers  of  Antitoxin.  In  comparison  to  the  great  efficacy  of  anti- 
toxin in  its  results  in  diphtheria  we  may  say  that  its  poisonous 
effects  are  almost  nil,  and  they  should  in  no  way  deter  us  from  using 
it.  In  a  certain  number  of  cases  arthralgia  is  more  or  less  marked 
and  a  general  eruption,  resembling  measles,  makes  its  appearance, 
but  it  is  transient.  These  incidents  are  less  frequent  since  the  more 
concentrated  preparations  of  serum  are  being  used,  i.  e.,  larger  number 
of  units  and  smaller  amount  of  serum.  Rotch1  quotes  in  1,000,000 
injections  only  five  cases  of  death  occurred  which  could  in  any 
way  be  attributed  to" the  antitoxin.  Also  in  4500  cases  in  the  Boston 
City  Hospital,  each  receiving  an  average  of  two  injections,  no  bad 
results  followed,  and  one  patient  received  28,000  units  and  was  dis- 
charged cured. 

The  effect  of  the  antitoxin  on  the  diphtheritic  process  is  gen- 
erally shown  within  the  first  twelve  to  twenty-four  hours,  and,  if  a 
sufficient  dose  is  first  given,  it  frequently  happens  in  mild  and  early 
cases  that  no  subsequent  medication  will  be  necessary,  and  the  disease 
will  progress  to  a  favorable  issue.  The  temperature  falls,  the  pulse 
becomes  better,  and  there  is  seen  a  marked  absorption  or  exfoliation 
of  the  membrane.  If  the  disease  is  severe  at  the  time  of  giving  the 
first  antitoxin,  and  the  symptoms  do  not  abate  sufficiently,  the  anti- 
toxin should  be  repeated  in  a  similar  dose  within  twenty-four  hours, 
and  be  repeated  again  in  a  similar  or  decreasing  strength  according  to 
the  development  in  the  case. 


i  Rotch,  Diseases  of  Children. 
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For  details  as  to  the  preparations  of  antitoxin  serum,  its  various 
strengths,  concentrations,  statistics,  the  reader  is  referred  to  larger 
general  works  on  diphtheria. 

Immunity.  Not  only  has  antitoxin  proven  itself  of  such  great  value 
in  the  direct  treatment  of  diphtheria,  but  also  we  have  in  it  a  strong 
prophylactic  measure  when  given  to  those  immediately  exposed  to 
the  contagion.  The  immunizing  dose  should  be  much  smaller,  500  to 
1000  units,  and  it  has  been  positively  proven  that  the  immunity  lasts 
from  one  to  three  months. 

Local  Treatment.  It  is  the  writer's  opinion  that  local  treatment 
other  than  as  an  adjunct  means  of  cleanliness  and  asepsis  is  not  of 
such  great  necessity  as  in  the  pre-antitoxin  days— and,  indeed,  in  a 
great  many  instances  where  its  administration  is  productive  of  much 
objection,  resistance,  and  disturbance  on  the  part  of  the  patient,  it 
can  be  safely  dispensed  with.  If,  however,  local  treatment  is  indi- 
cated and  appears  necessary,  we  have  at  our  disposal  many  of  the 
ordinary  cleansing  and  antiseptic  solutions. 

Among  them  may  be  mentioned  hydrogen  dioxide,  diluted  one  to 
six  times,  especially  used  in  the  pharynx ;  normal  salt  solution,  bichlo- 
ride of  mercury  (1 :  8000),  lime  water,  boric  acid  (4  per  cent.),  Dobell's 
solution,  Seiler's  solution,  and  others  of  similar  nature.  The  solutions 
should  be  appl  ied  warm,  and  should  be  bland,  to  obviate  any  excoria- 
tions. Irrigation  of  the  nose  is  often  very  difficult  owing  to  the  nasal 
obstruction.  This  sometimes  may  be  partially  overcome  by  first 
dropping  in  a  mild  solution  (iper  cent.)  of  cocaine,  mixed  with  adre- 
nalin, which  will  cause  sufficient  depletion  of  tissue  to  allow  the  solution 
to  run  through.  <  hir  efforts  may  be  aided,  if  the  child  be  old  enough, 
by  (lie  proper  blowing  of  the  nose. 

Much  may  be  accomplished  in  cases  of  nasal  irrigation  by  attaching 
a  small  perforated  flexible  rubber  catheter  to  the  douche  and  passing 
it  through  the  nose  to  the  nasopharynx  and  the  pharynx  below.  By 
this  means  a  more  thorough  application  of  the  douching  may  be 
obtained.  Unless  there  be  a  competent  nurse  in  charge,  the  physician 
should  either  attend  personally  to  the  douching  or  thoroughly  instruct 
those  in  charge  of  the  patient.  The  patient,  physician,  and  those 
in  attendance,  as  well  as  the  bedding  and  floor,  should  be  well  pro- 
tected, and,  if  possible,  the  discharges  should  be  allowed  to  flow 
directly  in  a  large  basin  held  under  the  chin  or  over  a  rubber  sheeting 
to  a  receptacle  on  the  floor.  I  think  the  fountain  syringe  is  one  of 
the  best  means  of  applying  local  solutions,  for  by  it  we  can  easily 
regulate  both  the  amount  and  force,  and  with  due  attention  to  the 
i  let  ails  of  position  of  the  child,  and  caution  in  its  use,  it  is  as  free  from 
danger  and  will  accomplish  perhaps  more  than  any  other  means  at 
our  disposal. 

Aside  from  the  antitoxin  and  local  treatment,  it  is  also  necessary 
in  certain  cases  to  assist  on  the  general  lines  of  supporting  treatment 
and  to  meet  individual  indications  as  they  present  themselves.  Among 
these  may  be  mentioned  proper  nourishment,  the  combating  of  un- 
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usually  high  temperature,  cardiac  weakness,  albuminuria,  the  various 
sequela,  and  attention  to  the  general  health.  Absolute  rest  in  bed 
until  all  danger  of  postdiphtheritic  paralysis  and  muscular  weakness 
have  passed  should  be  strongly  insisted  upon. 

Attention  to  sanitary  details  is  very  important  in  preventing  the 
spread  of  contagion,  and  should  include  as  much  as  possible  complete 
isolation  of  the  patient  from  other  members  of  the  family,  the  proper 
ventilation  and  sunlight  of  the  sick-room,  the  wearing  of  protecting 
gowns  on  the  part  of  attendants  and  physician,  the  cleansing  and  ster- 
ilization of  receptacles  and  instruments  of  examination,  the  use  of  sepa- 
rate pieces  of  gauze  about  the  face  and  hands,  which  should  be  imme- 
diately destroyed  after  use,  and,  above  all,  personal  cleanliness  on  the 
part  of  all  who  come  in  immediate  contact.  These  and  all  other 
details  of  like  nature  have  an  increased  importance  when  we  remember 
that  it  is  mostly  by  direct  contact  that  the  contagion  of  diphtheria  is 
carried. 

Prognosis.  That  the  present  mode  of  antitoxin  treatment  has 
caused  most  remarkable  decrease  in  the  fatality  of  diphtheria  must 
be  received  as  an  accepted  fact,  and  by  its  use  a  most  favorable  prog- 
nosis may  be  given;  especially  is  this  the  case  in  laryngeal  diphtheria, 
both  in  obviating  the  necessity  of  operative  procedure  when  given 
early  and  most  materially  aiding  in  bringing  about  a  favorable  termi- 
nation in  those  cases  where  tracheotomy  or  intubation  has  to  be  per- 
formed. This  is  most  strongly  emphasized  in  the  report  of  a  collective 
investigation  carried  on  by  the  American  Pediatric  Association.1 

A  brief  reference  to  the  statistics  of  the  Boston  City  Hospital,  as 
given  by  Rotch,2  will  serve  to  emphasize  the  question  of  favorable 
prognosis.  In  a  stated  number  of  cases  before  the  days  of  antitoxin 
the  death-rate  was  50  per  cent,  as  compared  to  13  per  cent,  and  10 
per  cent,  since  its  use.  The  great  decrease  in  fatal  cases  is  further 
seen  in  individual  private  practice  and  in  institutions  where  the  dis- 
ease develops,  and  we  have  the  words  of  so  eminent  an  authority 
as  the  late  Dr.  O'Dwyer,  who  said,  "had  he  waited  until  antitoxin 
had  been  discovered  he  never  would  have  invented  intubation." 

INTUBATION. 

The  Mechanical  Treatment  of  Laryngeal  Diphtheria.  When  the 
croupy  breathing  from  the  stenosis  of  laryngeal  diphtheria  becomes 
urgent,  either  before  the  action  of  antitoxin  becomes  evident,  or  when 
seen  in  its  severity  before  antitoxin  has  been  given,  the  question  of 
relief  by  operative  measures  becomes  paramount.  To  meet  this  con- 
dition, we  have  two  procedures,  viz.:  tracheotomy  and  intubation. 
In  this  article  the  latter  only  will  be  considered,  as  without  going  into 
any  comparative  merits  of  the  two  measures,  we  can  safely  say  that 


1  Archives  of  Pediatrics,  July,  189G. 


2  Loc.  cit. 
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as  a  primary  operation  intubation  has  competely  superseded  trache- 
otomy. The  indications  are  the  same  for  the  two  operations.  For 
the  technique  of  tracheotomy  the  reader  is  referred  to  works  on  sur- 
gery. 

Although  there  have  been  placed  before  the  profession  a  number  of 
modifications  of  the  original  intubation  instruments  as  originated 
and  perfected  by  the  late  Dr.  Joseph  O'Dwyer,  of  New  York,  this 
article  will  refer  only  to  the  O'Dwyer  instruments,  as  they  are  the 
ones  used  almost  to  the  entire  exclusion  of  all  others. 


Fig.  422. 


O'Dwyer's  intubation  tubes.  The  figures  on  the  scale  denote  the  age  for  which  a  given  tube  is 
indicated,  the  tube  being  measured  on  the  scale,  the  length  of  the  tube  corresponding  to  the  age,  as 
shown  by  the  figures. 

The  instruments  for  intubation  consist  of : 

1.  The  tubes,  made  of  hard  rubber,  with  metal  lining. 

2.  The  obturators,  screwed  on  the  introducing-handle.  In  this 
respect  a  recent  improvement  has  been  made  by  Ermold,  of  New 
York,  by  which  the  obturator  is  continuous  in  one  piece  with  the 
rod,  which  fits  in  the  introducing-handle,  thus  doing  away  with  the 
thread,  which  sometimes  becomes  loose  at  the  junction  of  the  handle 
and  the  obturator,  allowing  the  tube  to  turn. 

3.  The  introducer. 

4.  Extractor. 

5.  Scale. 

6.  String. 

7.  Mouth-gag. 

The  tubes  are  of  variable  sizes,  to  suit  the  required  age,  and  are 
chosen  according  to  the  scale. 
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Fig.  423. 


Intubator  with  a  tube  in  the  proper  position  for  insertion  in  the  larynx.  A.  Intubation  tube 
B.  Fork,  pushing  tube  away  from  obturator.  C.  Knob  which,  when  pushed  forward,  causes  the  fork 
to  strike  the  head  of  the  intubation  tube. 

Fig.  424. 


Excubator.  A.  The  jaws  partly  open.  B.  Lever,  pressure  on  which  in  a  downward  direction 
opens  the  jaws.  C.  Screw  which  regulates  the  extent  to  which  the  lever  may  be  depressed  and  the 
jaws  opened. 

Technique  of  the  Operation.  The  patient  should  be  held  firmly 
upright  on  the  left  thigh  of  an  assistant  whose  legs  are  tightly  closed 
on  the  patient's  legs.  The  left  arm  of  the  assistant  is  thrown  around 
the  back  of  the  patient,  holding  the  left  hand  and  arm  of  the  latter, 
while  with  the  right  hand  the  assistant  holds  the  patient's  right 
hand.    The  right  side  of  the  patient  is  firmly  held  against  the  breast 
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Fig.  426. 


To  show  the  method  of  intubating 
the  larynx. 


of  the  assistant,  the  left  side  of  the  patient  being  free.  The  second 
assistant  stands  back  of  the  patient,  holding  the  head  firmly  in  a 
suspended  position,  and  steadying  the  mouth-gag  with  the  left  hand. 
There  should  be  no  twisting  of  the  neck  of  the  patient,  who  should 

be  held  perfectly  straight.  This  cannot 
be  too  strongly  emphasized,  as  it  especially 
pertains  to  the  successful  introduction  of 
the  tube.  The  proper-sized  tube  having 
been  chosen  according  to  the  scale,,  it 
should  be  threaded,  always  using  braided 
silk  of  a  size  which  will  pass  easily  through 
the  opening  in  the  tube,  and  of  a  length 
which  will  permit  of  being  looped  over  the 
patient's  ear  when  the  tube  is  in  position, 
and  so  tied  that  the  knot  is  always  at  a 
point  farthest  away  from  the  tube. 

The  operator,  standing  or  sitting  in  front 
and  a  little  to  the  right  of  the  patient,  at  a 
height  which  gives  easy  access  to  the  mouth, 
the  patient's  mouth  being  well  open  and  the  gag  on  the  left  side, 
passes  his  left  forefinger  well  down  into  the  larynx  over  the  epiglottis 
until  he  feels  the  two  small  tips  of  the  arytenoid  cartilages,  which 
indicate  the  posterior  portion  of  the  larynx.  The  sensation  imparled 
to  the  finger  is  the  same  as  feeling  the  tip  of  one's  nose.  Then  the 
introducing  instrument  is  quickly  passed  down  over  the  palmar  tip 
of  the  left  forefinger  until  the  end  of  the  tube  engages  in  the  larynx, 
gentle  pressure  being  continued  until  the  tube  is  well  down  in  the 
larynx,  when  the  left  forefinger  is  transferred  to  the  head  of  the 
tube  and  the  obturator  removed  by  liberating  the  sliding  catch  on 
the  handle  of  the  introducer.  The  left  forefinger  should  remain, 
gently  pressing  the  head  of  the  tube,  until  the  obturator  is  well  out 
of  the  mouth.  Care  should  be  taken  that  the  obturator  is  not  re- 
moved in  any  way  from  the  tube  until  the  latter  is  well  down  in 
the  larynx,  thus  avoiding  any  danger  of  stripping  off  or  wounding 
the  mucous  membrane. 

Successful  introduction  of  the  tube  is  almost  immediately  rewarded 
by  relief  from  the  difficult  breathing,  which  becomes  more  and  more 
marked  as  the  minutes  go  by,  and  the  patient  passes  into  a  condition 
of  rest  which  is  in  marked  contrast  to  that  which  necessitated  the 
operation.  The  means  of  knowing  that  the  tube  is  properly  placed 
in  the  larynx  are,  first,  the  relief  in  breathing,  and  second,  the  char- 
acteristic cough,  which  immediately  occurs  and  is  of  a  moist  metallic, 
character,  produced  by  mucus  and  air  passing  through  a  metallic 
tube.  This  cough  should  always  be  looked  for,  and  if  not  present 
should  be  provoked  by  the  administration  of  a  teaspoonful  of  diluted 
whiskey  or  brandy.  The  character  of  the  cough  is  peculiar,  and  is 
far  better  appreciated  by  being  heard  than  from  any  description. 
Ofttimes,  in  moribund  cases,  the  cough  may  be  delayed  or  be  but 
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feeble  when  it  is  heard.  The  cough  is  valuable  in  clearing  the 
trachea  of  secretions  and  as  an  indication  of  the  firmness  with  which 
the  tube  is  retamed  in  the  larynx. 

Another  way  of  determining  whether  or  not  the  tube  is  in  the 
larynx  is  by  passing  the  left  index  finger  down  into  the  oesophagus 
and  feeling  the  tube  through  the  anterior  wall  of  the  former.  This 
means  is  of  great  service  if  for  any  reason  the  breathing  is  not  fully 
relieved,  and  if  it  is  desired  to  be  positive  as  to  the  position  of  the 
tube.  If,  however,  after  the  introduction  of  the  tube,  the  breathing 
is  not  relieved  or  becomes  suddenly  worse,  the  question  of  having 
pushed  clown  with  the  tube  some  detached  membrane  is  to  be  con- 
sidered. This  accident  may  happen,  but,  as  a  matter  of  fact,  it  is  very 
rare.  If  it  were  of  frequent  occurrence  it  would  be  a  most  serious 
objection  to  the  operation.  The  reason  of  its  infrequency  is  that 
the  stenosis  is  not  entirely  due  to  a  complete  membranous  cast  of  the 
larynx  and  trachea,  through  which  the  tube  has  to  pass,  but  also  to 
a  lessening  of  the  lumen  of  the  larynx  by  infiltration  of  the  submucous 
tissue.  This  can  be  easily  observed  in  a  cross-section  of  a  larynx 
from  a  case  of  diphtheritic  croup. 

The  accident  mentioned  is  more  likely  to  occur  in  late  cases  of 
croup  in  which  the  membrane  has  begun  to  exfoliate,  and  at  any 
time  when  traumatism  has  been  occasioned  by  the  introduction  of 
the  tube  it  is  accompanied  by  excessive  coughing  and  a  flapping 
sound,  caused  by  the  loosened  membrane.  If  for  this  or  any  other 
reason  the  breathing  is  not  relieved,  the  tube  should  be  withdrawn 
by  the  string  and  the  child  encouraged  to  dislodge  the  loosened  mem- 
brane by  coughing,  after  which  a  second  attempt  at  introduction 
should  be  made.  It  sometimes  happens  that  pieces  of  detached 
membrane  accompany  the  withdrawal  of  the  tube.  If  it  is  reason- 
ably certain  that  loose  membrane  is  blocking  the  tube  and  is  not 
readily  expelled,  a  short  cylindrical  tube  (foreign-body  tube)  may 
be  inserted.  These  tubes  for  a  given  age  are  much  larger  in  calibre 
than  the  ordinary  ones,  and  allow  large  masses  of  membrane  to  be 
expelled.  Owing  to  their  larger  size  they  should  not  be  left  in  the 
larynx  more  than  a  few  hours,  on  account  of  the  pressure  which 
they  cause. 

Another  accident  which  may  possibly  occur  is  the  introduction  of 
the  end  of  the  tube  into  one  of  the  ventricles  of  the  larynx.  This 
is  obviated  by  using  the  present  type  of  tubes,  somewhat  bulging  on 
the  end,  which  thus  permits  them  to  override  the  ventricles,  and  by 
keeping  in  the  median  line  during  introduction.  Introduction  of  the 
tube  into  the  oesophagus  will  sometimes  occur.  This  can  be  appre- 
ciated by  failure  to  relieve  the  difficult  breathing  and  by  attempts 
on  the  part  of  the  patient  either  to  expel  the  tube  or  by  efforts  to 
swallow.  If  the  string  is  observed  to  be  disappearing  within  the 
mouth  it  is  evident  that  the  tube  is  in  the  oesophagus,  and  it  should 
be  immediately  withdrawn.  This  accident  is  an  avoidable  one,  and 
need  not  occur  if  the  proper  rules  are  followed.    In  the  cases  in 
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which  I  have  seen  the  tube  swallowed  it  has  passed  through  the 
alimentary  canal  within  from  two  to  four  days  without  any  accident. 
The  tube  may  be  occasionally  swallowed  when  coughed  up  by  the 
patient. 

The  string  should  be  permitted  to  remain  in  place,  being  passed 
over  the  left  ear  until  quiet  breathing  is  restored,  from  fifteen  minutes 
to  half  an  hour,  and  should  then  be  removed  by  cutting  one  side  of 
the  loop  close  to  the  mouth,  taking  hold  of  the  long  end  and  with- 
drawing while  the  left  forefinger  is  making  gentle  pressure  down  on 
the  head  of  the  tube.  Never,  under  any  circumstances,  remove  the 
.string  without  making  pressure  on  the  head  of  the  tube,  as  the  string 
becomes  twisted  in  the  mouth  and  will  be  caught  in  the  eyelet  of 
the  tube  and  the  latter  itself  withdrawn  unless  the  counter-pressure 
is  made.  Another  very  important  precaution  in  regard  to  the  string 
is  that  the  person  holding  the  child  should  never  release  the  child's 
hands  until  the  string  is  removed  by  the  surgeon.  Almost  the  first 
thing  a  child  will  do  if  the  hands  arc  released  is  to  instinctively  pull 
at  the  string,  resulting,  of  course,  in  withdrawal  of  the  tube. 

It  is  the  practice  of  some,  in  preparing  the  child,  to  tightly  encase 
the  arms  and  chest  in  a  draw-sheet  wrapped  around  the  body.  While 
this  keeps  the  hands  out  of  the  way,  it  is  open  to  the  objection  of 
too  (irmly  constricting  the  chest,  and,  in  ease  of  artificial  respiration 
being  necessary,  much  valuable  time  may  be  lost.  Also  some  opera- 
tors prefer  to  introduce  the  tube  while  the  patient  is  in  the  dorsal 
position.  I  have  had  no  experience  with  this  mode  of  procedure, 
and  cannot  speak  of  its  merits. 

In  extracting  the  tube  the  same  precautions  as  to  the  position  and 
management  of  the  patient  during  introduction  should  be  followed. 
The  instrument  for  this  purpose  is  called  the  extractor.  Before  being 
used  it  is  absolutely  imperative  that  the  thumb-screw  on  the  under 
side  of  the  instrument  should  be  so  set  that  the  distal  jaw  can  open 
just  sufficiently  to  exert  the  proper  amount  of  pressure  within  the 
opening  in  the  tube.  If  the  jaws  are  open  too  widely  there  is  great 
liability  of  lacerating  the  surrounding  mucous  membrane  in  ineffectual 
attempts  at  removal.  It  is  good  practice  to  test  the  degree  of  opening 
■of  the  extractor  on  a  tube  of  the  same  size  as  the  one  in  the  larynx. 
In  extracting,  after  the  introduction  of  the  mouth-gag,  the  left  fore- 
finger should  be  passed  down  on  the  head  of  the  tube  until  the  opening 
is  felt,  and  then  the  extractor,  closed,  is  passed  down  until  the  point 
strikes  the  head  of  the  tube  and  enters  the  opening  in  front  of  the 
tip  of  the  finger.  When,  in  the  opening  of  the  tube,  the  jaws  of  the 
instrument  are  opened  by  thumb-pressure  on  its  handle,  and  the 
tube  withdrawn,  pressure  being  continuous  until  the  extractor  and 
tube  are  removed  from  the  mouth,  never  have  the  thumb  on  the 
lever  until  you  feel  sure  that  the  end  of  the  instrument  is  in  the 
tube. 

The  operation  for  extracting  is  perhaps  more  difficult  than  that 
of  introduction,  as  it  requires  a  finer  degree  of  touch  to  determine 
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the  opening  in  the  head  of  the  tube,  and  the  difficulty  is  increased 
in  proportion  to  the  smallness  of  the  tube.  Modifications,  from 
time  to  time,  have  been  made  in  the  head  of  the  tube  and  in  the 
extractor  to  facilitate  removal;  but  the  original  procedure,  just 
described,  is  the  one  almost  universally  employed.  Extraction  by 
pushing  out  the  tube  from  below  without  any  instrument  may  suc- 
cessfully be  performed,  if  for  any  reason  great  difficulty  is  experienced 
in  the  application  of  the  usual  method,  or  in  case  of  emergency,  when 
the  tube  must  be  removed  by  the  nurse  in  the  absence  of  the  surgeon. 
This  is  done  by  slightly  inverting  the  patient  and,  with  mouth  open, 
placing  the  thumb  in  the  episternal  notch  and  pushing  the  tube  up 
in  the  mouth  and  grasping  it  with  the  fingers  of  the  other  hand, 
•or  with  a  pair  of  ordinary  forceps.  This  can  be  done  by  anyone  of 
ordinary  intelligence  in  charge  of  the  case,  and  is,  under  these  cir- 
cumstances, a  most  admirable  method  of  extraction. 

After  removal  of  the  tube  the  patient  should  not  be  left  until  there 
is  sufficient  evidence  that  the  tube  will  not  have  to  be  replaced.  A 
small  dose  of  opiate  may  then  be  given  to  allay  cough  and  irritation. 
Slight  cough  and  hoarseness  generally  continue  a  few  days  to  two 
weeks,  especially  the  hoarseness,  which,  however,  passes  away  with- 
out incident. 

Feeding  after  intubation  is  best  accomplished  by  having  the  child 
in  an  inclined  position,  the  head  being  down.  This  is  commonly 
called  the  "Casselberry"  method.  It  is  best  performed  by  raising 
the  foot  of  the  bed,  removing  the  pillow,  and  bringing  the  child  to 
the  edge  of  the  bed  on  the  side,  and  using  for  the  purpose  of  feeding 
an  ordinary  duck-shaped  feeding-cup.  This  procedure  prevents,  in 
a  great  measure,  fluids  from  entering  the  tube  and  the  accompanying 
paroxysms  of  coughing.  However,  it  is  remarkable  how  readily 
some  children,  with  a  tube  in  the  larynx,  will  learn  to  swallow  in 
the  ordinary  upright  position. 

I  consider  it  also  very  excellent  practice  to  keep  the  patient  in 
the  feeding  position  during  the  entire  period  in  which  the  tube  re- 
mains in  the  larynx,  in  order  to  lessen  the  chances  of  secretions  pass- 
ing down  through  the  tube,  and  thus,  possibly,  causing  the  develop- 
ment of  pneumonia.  The  frequent  removal  of  the  tube  for  purposes 
of  feeding  has  been  advocated  by  some,  but  I  think  such  a  practice 
should  be  mentioned  only  to  be  condemned. 

The  food  should  be  fluid  or  semisolid,  solid  particles  of  food  being 
avoided,  so  as  not  to  run  the  danger  of  large  pieces  being  drawn 
into  the  tube.  In  case  great  difficulty  is  experienced  in  the  use  of 
the  mode  of  feeding  mentioned  above,  recourse  may  be  had  to  alimen- 
tation through  the  oesophageal  catheter,  passed  either  through  the 
nose  or  through  the  mouth,  or,  as  a  last  resort,  rectal  alimentation 
may  be  employed. 

I  think  it  most  important  to  watch  the  respiration  during  the 
entire  period  of  intubation,  as  bearing  on  the  progress  of  the  disease. 
If  they  continue  about  normal  it  is  indicative  of  favorable  progress; 
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if  they  show  a  tendency  to  increased  rapidity,  it  is  indicative  of 
extension  of  the  membrane.  Fortunately,  however,  the  latter  does 
not  occur  as  frequently  as  it  did  in  pre-antitoxin  days. 

The  prognosis  of  diphtheritic  croup  under  the  present  combined 
treatment  is,  I  think,  remarkably  favorable,  especially  as  compared 
with  the  results  formerly  obtained.  A  reference  to  this  point  in  the 
report  of  the  collective  investigation  of  the  American  Pediatric  So- 
ciety, referred  to  above,  gives  the  mortality  in  cases  operated  upon 
by  intubation,  and  in  which  antitoxin  was  administered,  as  27.24 
per  cent.  This  is  in  strong  contrast  to  the  previous  mortality,  which 
ranged  from  69.5  per  cent,  to  75  per  cent.  I  have  no  doubt  that 
the  prognosis  will  continue  to  be  even  more  favorable  as  there  is- 
gained  a  better  understanding  of  the  combined  treatment. 

In  a  very  small  number  of  cases  it  may  become  necessary  to  per- 
form tracheotomy  in  the  event  of  failure  of  intubation;  but  when 
this  has  been  done  the  percentage  of  recoveries  has  been  very  small, 
and  conditions  have  been  found  which  could  hardly  be  reached  by 
either  operation. 

In  contemplating  the  performance  of  intubation  one  should  not 
rely  entirely  upon  written  description  for  his  guidance,  but  should 
acquaint  himself  with  the  operation  by  practice  on  the  cadaver. 
This  is,  I  think,  a  sine  qua  non.  The  perfected  tubes  of  the  present 
time  are  made  of  hard  rubber  over  metal.  This,  as  I  have  said 
before,  allows  the  tube  to  be  retained  longer  without  the  occurrence 
of  calcareous  deposits.  These  tubes  exert  less  pressure,  and  can  be 
more  easily  expelled  in  case  of  plugging  with  membrane. 

When  to  Operate.  The  question  of  when  to  operate  is  always  of 
vital  importance,  and  especially  so  if  for  any  reason  antitoxin  is  not 
employed.  _  We  can  recall  the  various  opinions  which  have  been  held 
on  this  point,  ranging  from  intubating  at  the  very  beginning  of  the- 
manifestations  of  croupy  symptoms  to  waiting  for  the  more  positive 
condition  of  progression  marked  by  recession  of  the  extraneous  muscles 
of  respiration  and  signs  of  cyanosis. 

It  has  been  well  proven  by  the  report  of  the  American  Pediatric 
Society,  already  referred  to,  that  in  60  per  cent,  of  the  cases  of  laryn- 
geal diphtheria,  intubation  is  not  required,  if  reliable  antitoxin  has 
been  properly  administered  at  an  early  stage  of  the  disease.  If,  how- 
ever, croupy  symptoms  supervene  and  progress,  the  use  of  the  anti- 
toxin should  be  continued,  the  dosage  being  based  upon  the  age  of 
the  child  and  the  amount  previously  given,  and  at  the  same  time 
the  croupy  symptoms  should  be  watched,  remembering  that  it  some- 
times requires  twenty-four  hours  for  the  full  effect  of  the  antitoxin 
to  be  manifested.  This  is  especially  important  if  the  symptoms  of 
laryngeal  stenosis  are  the  first  indications  of  the  presence  of  diph- 
theria. In  either  event,  and  here  the  initial  dose  of  antitoxin  should 
be  a  full  one,  in  the  interval  while  waiting  for  the  antitoxin  effect, 
if  the  symptoms  of  stenosis  are  progressive,  intubation  should  be 
immediately  performed;  never,  in  any  instance,  is  it  justifiable  to- 
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await  the  approach  of  the  severer  symptoms  of  stenosis.  After  in- 
tubation, the  use  of  antitoxin  should  be  continued  on  the  principles 
already  given,  to  be  discontinued  as  the  membrane  shows  a  marked 
tendency  to  exfoliate  and  the  respiratory  symptoms  a  tendency  to 
•disappear,  and  as  to  the  other  general  conditions,  especially  the  pulse 
.and  temperature  resume  a  more  nearly  normal  condition. 

How  Long  Shall  the  Tube  Remain  in  the  Larynx  ?  In  pre-antitoxin 
•days  the  average  period  during  which  the  tube  was  allowed  to  remain 
in  the  larynx  was  from  six  to  seven  full  days.  Under  the  present 
mode  of  combined  treatment  the  time  may  be  somewhat  shorter, 
varying  in  different  experiences  from  three  to  five  days.  The  usual 
time  at  the  Willard  Parker  Hospital  is  at  present  four  days,  and  at 
the  New  York  Foundling  Hospital  three  days.  Personally,  in  private 
practice  I  prefer  to  leave  the  tube  in  the  larynx  during  five  full  days, 
if  there  are  no  indications  for  removing  it,  on  the  general  principle  of 
avoiding  unnecessary  reintroductions. 

In  hospital  practice,  where  assistance  is  always  at  hand  in  case  of 
emergency,  there  is  less  danger  in  leaving  the  tube  in  a  shorter  time, 
for,  should  occasion  arise,  it  can  be  at  once  replaced.  Verbal  reports 
from  the  institutions  mentioned  do  not  show  any  comparative  increase 
of  the  necessity  for  reintroductions  between  the  older  and  the  present 
methods  of  combined  treatment.  The  duration  of  the  disease  has 
been  so  shortened  by  our  present  treatment  that  undoubtedly  in 
many  cases  the  tube  may  be  removed  earlier  without  the  necessity 
of  reintroduction. 

The  principal  indications  for  removing  the  tube  previous  to  its  final 
removal  are  severe  discomfort  or  pain  from  pressure,  especially  if  the 
pain  be  radiating  in  character,  thus  indicating  the  occurrence  of  ulcera- 
tion, severe  attacks  of  coughing,  and  sudden  stenosis  clue  to  the  lodge- 
ment of  membrane  in  the  lumen  of  the  tube.  This  last-named  con- 
dition is,  perhaps,  more  likely  to  arise  earlier  under  the  antitoxin 
treatment  on  account  of  the  earlier  exfoliation  of  the  membrane.  In 
some  instances,  however,  if  the  membrane  be  sufficiently  loosened  to 
block  up  the  tube,  the  latter  will  be  coughed  up  with  the  membrane. 
This  is  especially  the  case  with  the  present  rubber  tubes,  especially 
if  the  tube  does  not  fit  too  tightly.  If  under  these  circumstances  the 
tube  is  expelled,  its  reintroduction  may  not  be  necessary,  or,  at  any 
rate,  the  necessity  of  reintroduction  will,  as  a  rule,  be  sufficiently 
delayed  to  permit  reintroduction  by  the  physician  in  charge. 

In  a  small  percentage  of  cases  of  intubation,  after  the  original  cause 
of  the  stenosis  has  ceased  to  operate,  there  occurs  a  more  or  less 
permanent  stenosis,  necessitating  almost  constant  use  of  the  tube 
for  the  period  of  a  few  days  to  some  months.  These  cases  are  classed 
under  the  head  of  "  retained  intubation  tubes."  The  course  and  treat- 
ment of  this  condition  are  most  elaborately  set  forth  in  a  classical  article 
by  Dr.  O'Dwyer,  read  before  the  meeting  of  the  American  Pediatric 
Society,  1897,  to  the  report  of  which  I  refer  the  reader  for  a  detailed 
exposition  of  the  subject,  although  it  requires  further  experience  for 
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its  full  elucidation,  which  will  only  come  from  a  very  careful  study  of 
the  few  cases  that  will  occur  from  time  to  time. 

Dr.  O'Dwyer,  in  giving  the  cause  and  seat  of  this  persistent  stenosis, 
says:  "1.  The  cause  of  persistent  stenosis  following  intubation  in 
laryngeal  diphtheria  can  be  summed  up  in  the  single  word,  trauma- 
tism. Paralysis  of  the  vocal  cords  may  possibly  furnish  an  occasional 
exception  to  the  rule.  2.  The  injury  to  the  larynx  is  clone  by  a  tube 
which  does  not  fit  properly.  It  may  result  either  from  an  imperfectly 
constructed  tube,  or  from  a  perfect  one  which  is  too  large  for  the  lumen 
of  the  larynx,  although  suitable  to  the  age  of  the  child,  or  from  a  tuoe 
that  is  perfect  in  fit  and  make,  if  it  is  not  cleaned  at  proper  intervals. 
3.  The  seat  of  the  lesion  which  keeps  up  the  stenosis  is  just  below 
the  vocal  cords  in  the  subglottic  division  of  the  larynx,  or  that  portion 
bounded  by  the  cricoid  carl  Llage.  Exceptions  to  this  rule  result  from 
injury  produced  by  the  head  of  the  tube  on  either  side  of  the  base  of 
the  epiglottis  just  above  the  ventricular  bands." 

Dr.  O'Dwyer  sums  up  the  avoidance  of  its  occurrence  and  its  treat- 
ment when  present  in  a  full  appreciation  of  its  causes  and  the  skilful 
use  of  tubes  of  proper  size,  shape,  and  construction,  and  the  use  of 
the  hard-rubber  tube  now  in  vogue,  which  ean.be  worn  indefinitely 
without  the  occurrence  of  the  calcareous  granules  which  appear  on 
the  metal  tubes,  and  which  may  become  a  focus  of  ulceration;  further, 
the  rubber  tubes  at  their  impinging  points  do  not  produce  the  same 
degree  of  pressure  as  do  the  metal  tubes. 

SYPHILIS  OF  THE  NOSE  AND  THROAT. 

Syphilis  of  the  nose  and  throat  maybe  either  congenital  or  ac- 
quired. When  congenital  it  generally  shows  itself  in  very  early  life; 
although  it  maybe  somewhat  delayed,  it  usually  makes  its  appearance 
before  the  age  of  puberty.  It  is  generally  associated  with  other 
bodily  lesions,  and  our  first  attention  is  attracted  by  the  usual 
manifestations  of  a  syphilitic  birth,  viz. :  snuffles  of  the  nose,  mal- 
nutrition, and  possibly  ulcerations  of  the  skin. 

In  attacking  the  interior  of  the  nose  it  usually  shows  a  preference 
for  the  bony  structures,  especially  the  septum,  but  may  attack  the 
other  bony  portions,  and  as  the  patient  grows,  if  it  outlives  the  first 
manifestations  it  generally  results  in  a  loss  of  the  septum  and  the 
characteristic  falling-in  of  the  bridge  of  the  nose.  Sometimes  adhe- 
sions take  place  within  the  nose,  producing  more  or  less  complete 
obstruction. 

Pharynx.  Congenital  syphilis  of  the  pharynx  is  perhaps  more 
common  than  that  of  the  nose,  but  frequently  they  exist  together, 
being  simply  an  expression  of  the  general  syphilitic  invasion.  John 
N.  Mackenzie,  speaking  of  the  time  of  appearance,  states  that 
about  50  per  cent,  of  the  cases  occur  within  the  first  year  of  life,  and  as 
many  as  33J  per  cent,  within  the  first  six  months.    The  usual  mani- 
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Fig.  I.  Primary  Syphilis  of  Tongue. 

Pig..  2.  Secondary  Syphilis  of  Fauces. 

Fiy.  3.  Tertiary  Syphilis  of  Hard  Palate. 

Fig.  A.  Tertiary  Syphilis  of  Soft  Palate.- 
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testation  in  the  pharynx  is  an  ulceration,  generally  attacking  the 
bony  structure  first,  viz.:  the  hard  palate,  producing  perforation, 
and  hi  some  instances  almost  complete  destruction  of  the  pharyngeal 
wall,  and  when  the  soft  palate  and  faucial  pillars  become  ulcerated,, 
it  usually  ends  in  the  production  of  adhesions  between  the  pharyngeal 
wall  and  soft  palate.  Congenital  syphilis  of  the  larynx  is  very  rarely 
seen.  The  general  type  and  appearance  of  the  lesion  does  not  vary 
from  the  lesion  of  the  acquired  tertiary  form,  which  will  be  described 
more  fully  under  that  heading. 

Acquired  Syphilis.  In  its  primary  form  under  the  term  of  extra- 
genital chancre,  the  initial  lesion  is  rather  infrequent  in  the  nose,  but 
more  frequent  in  the  lips,  tongue  (Plate  XXVI.,  Fig.  1),  and  some- 
times occurring  on  one  or  other  of  the  tonsils.  When  seen  in  many 
of  these  positions  it  does  not  vary  from  the  general  type  of  genital 
chancre,  viz. :  that  of  a  localized  induration  with  more  or  less  super- 
ficial ulceration.  From  its  rarity  in  this  position  it  is  not  infrequently 
mistaken  for  epithelioma,  but  the  subsequent  secondary  manifesta- 
tion soon  establishes  its  character.  As  a  rule,  the  secondary 
symptoms  follow  more  quickly,  and  by  some  authors  it  is  said,  more 
intensely  and  become  more  severe  in  their  nature  than  when  the 
chancre  is  of  the  usual  genital  variety. 

Secondary  Syphilis.  Secondary  syphilis  is  extremely  rare  in  the 
nose;  in  the  pharynx  (Plate  XXVI.,  Fig.  2)  it  is  extremely  com- 
mon, and  occurs  in  a  very  large  proportion  of  those  affected  with 
syphilis,  appearing  almost  any  time  within  a  few  weeks  to  months 
after  the  initial  lesion  and  associated  as  a  rule  with  other  secondary 
manifestations.  It  may  attack  any  portion  of  the  cavity  of  the 
mouth,  viz. :  lips,  insides  of  the  cheek,  the  sides  of  the  tongue,  or  the 
fauces.  It  is  most  characteristic  when  seen  in  the  faucial  region, 
usually  manifesting  itself  by  a  symmetrical  erythema,  having  a  dis- 
tinctive bilateral  fan-shaped  appearance,  spreading  over  the  anterior 
pillars  of  the  fauces,  and  usually  including  the  tonsils  and  the  posterior 
pillars.  In  a  well-marked  virulent  case  the  entire  posterior  region 
may  become  implicated,  and  sometimes  it  spreads  to  the  nose,  naso- 
pharyngeal space,  and  Eustachian  tubes.  In  typical  cases  our 
attention  becomes  almost  immediately  directed  to  this  bilateral 
hyperemia  of  the  fauces  by  observing  their  superior  reddened  margins 
as  the  tongue  is  depressed  and  as  they  stand  out  in  relief  against  the 
paler  color  of  the.  superior  portions  of  the  palate.  Within  this  area 
of  faucial  erythema  and  at  various  points  there  appear  the  charac- 
teristic pearl-colored  plaques  called  "mucous  patches,"  which  are 
slightly  elevated  from  the  surface  of  the  erythema,  and  frequently 
have  an  appearance  as  if  they  had  been  flattened  out.  When  small 
or  more  or  less  isolated,  they  are  generally  crescentic  in  appearance, 
and  it  is  not  infrequent  in  well-marked  cases  to  have  the  entire 
faucial  region,  including  the  tonsils,  covered  with  the  mucous  patch. 

Although  a  typical  case  of  secondary  syphilis  as  above  described 
is  comparatively  easy  of  diagnosis,  and  when  once  seen  cannot  very 
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well  be  confounded  with  any  other  lesions,  the  diagnosis  of  a  mild  or 
a  fading  case  is  often  very  difficult  of  diagnosis.  It  is  not  infrequent 
to  notice  a  bilateral  hyperemia  of  the  fauces  which  is  benign  in  its 
character,  but  the  hyperemia  of  secondary  syphilis  is  deeper  and 
more  submucous  in  its  nature  and  may  be  paler  in  color,  and  usually, 
if  not  always,  when  the  free  edges  of  either  the  anterior  or  posterior 
pillars  have  been  affected  there  will  be  left  evidences  of  a  slight  erosion 
somewhat  serrated  in  appearance. 

In  reaching  a  conclusion  in  these  difficult  and  suspected  cases  I 
have  come  to  look  upon  this  last  appearance  as  a  very  strong  point 
in  the  diagnosis.  Sometimes  the  secondary  manifestations  affect 
the  tonsils  only,  producing  what  may  be  called  a  syphilitic  tonsillitis. 
When  this  occurs  the  tonsils  become  acutely  enlarged,  of  a  pale-gray 
color,  and  their  whole  surface  covered  with  this  irregularly-shaped 
gray  plaque  formation.  This  hypertrophy  is  very  stubborn  in  char- 
acter and  yields  but  slowly  to  treatment.  It  is  not  necessary  here 
to  detail  the  evidences  of  general  systemic  involvement,  which,  how- 
ever, must  be  looked  for  in  diagnosis. 

The  subjective  symptoms  of  faucial  secondary  syphilis  are  those 
usually  of  an  ordinary  sore-throat,  but  lasting  much  longer,  the  pain 
and  intensity  of  which  vary  with  the  severity  of  the  case.  When 
severe,  a  more  or  less  decided  salivation  is  present. 

Secondary  syphilis  of  the  pharynx  is  very  prone  to  recurrence,  and 
even  after  being  apparently  thoroughly  obliterated  by  treatment  it 
may  recur  often  after  the  lapse  of  months. 

Diagnosis.  It  usually  lies  between  herpes,  diphtheria,  follicular 
tonsillitis,  aphthous  sore-throat,  and  tubercular  ulceration,  the  various 
characteristics  of  which  will  be  described  under  their  separate 
headings. 

Secondary  Syphilis  of  the  Larynx.  This  is  comparatively  rare  in 
occurrence  and  exists  usually  associated  with  secondary  syphilis 
of  the  pharynx.  Very  rarely  does  it  exist  by  itself.  There  are  the 
subjective  symptoms  of  irritation  of  the  larynx  with  more  or  less 
hoarseness,  the  hoarseness  being  of  a  peculiar  raucous  character. 
The  local  appearances  are  those  of  a  more  or  less  catarrhal  infection 
of  both  the  true  and  false  cords,  with  hyperaemic  spots  and  sometimes 
the  appearance  of  a  true  plaque  formation,  or  very  superficial  ulcera- 
tions, usually  bilateral,  on  the  vocal  cords.  The  epiglottis  is  also 
sometimes  the  seat  of  the  same  manifestations,  and,  in  addition  to  the 
ordinary  secondary  symptoms  as  described,  we  may  have  a  formation 
of  condylomata  of  the  laryngeal  mucous  membrane,  which  excres- 
cences may  become  sufficient  to  cause  considerable  stenosis  of  the 
larynx.  In  one  instance  reported  by  the  writer  the  stenosis  was 
sufficient  to  warrant  an  intubation  to  save  the  life  of  the  patient. 

The  treatment  of  secondary  syphilis  of  the  throat  is  mainly  con- 
stitutional in  character,  consisting  of  the  administration  of  mercury 
in  some  of  the  usual  forms,  and  when  the  character  of  the  manifesta- 
tions seem  to  be  deep  with  infiltration  the  treatment  is  enhanced  by 


SYPHILIS  OF  THE  NOSE  AND  THROAT. 


849 


the  addition  of  the  iodide  of  potash,  commonly  called  the  mixed 
treatment. 

Local  treatment,  although  sometimes  used,  as  a  rule  is  unnecessary, 
as  the  condition  generally  responds  to  constitutional  treatment  and 
the  object  of  the  local  treatment  would  be  only  as  a  matter  of  cleanli- 
ness. If  the  mucous  patches  of  the  pharynx  are  very  extensive  it  is 
possible  that  their  healing  may  be  somewhat  hastened  by  the  applica- 
tion of  mild  caustics.  Among  the  various  sprays  or  antiseptic 
gargles  which  may  be  used,  a  gargle  consisting  of  the  ordinary  black 
wash,  diluted,  is  of  assistance  in  the  treatment. 

Tertiary  Syphilis.  Tertiary  syphilis  of  the  nose  and  throat  is  very 
common  and  one  of  the  most  frequent  manifestations  of  the  tertiary 
form  of  the  disease.  It  is  peculiarly  ulcerative  and  destructive  in 
its  nature,  being  the  result  of  a  breaking  clown  of  a  gummatous  infil- 
tration, resulting  in  the  nose  in  the  destruction  of  the  septum  and 
other  intranasal  bony  portions,  and  in  some  cases  producing,  by  the 
necrosis  of  these  bones,  a  falling  in  of  the  exterior  of  the  nose,  with 
its  characteristic  deformity. 

Nose.  In  the  nose  it  usually  begins  with  symptoms  of  more  or 
less  severe  intranasal  irritation,  soreness  and  pain  being  quite  prom- 
inent, nocturnal  pain  being  very  characteristic.  When  high  up, 
external  swelling  with  some  redness  and  tenderness  on  pressure  are 
frequently  noticed,  causing  quite  a  noticeable  broadening  of  the  bridge 
of  the  nose.  As  the  condition  progresses  nasal  obstruction  becomes 
more  and  more  marked,  and  soon  there  supervenes  a  breaking  clown 
or  ulceration  of  the  induration;  this  may  take  place  at  any  point, 
but  usually  begins  on  the  septum.  It  may  be  unilateral  or  bilateral, 
generally  the  latter,  attacking  either  the  cartilaginous  or  bony  sep- 
tum, and  in  its  course  may  include  the  entire  intranasal  bony  struc- 
ture. Ulceration  at  the  external  nasal  orifice  is  often  noticed,  and 
it  may  extend  to  contiguous  portions  of  the  upper  lip.  With  this 
ulceration  there  is  associated  a  bloody  mucopurulent  discharge  fre- 
quently extensive  in  amount,  with  dislodgement  and  expulsion  of 
parts  of  the  intranasal  mucous  membrane  and  bony  portions;  some- 
times the  discharge  becomes  hard  and  dry,  and  is  either  expelled  in 
inspissated  masses  on  the  part  of  the  patient,  or  requires  the  assist- 
ance of  the  surgeon.  After  the  necrosis  has  existed  for  some  time 
the  discharge  becomes  very  offensive  and  characteristic  in  odor. 

Treatment.  Treatment  other  than  constitutional  by  iodide  of  potash, 
which  will  be  all-sufficient  if  the  nasal  invasion  is  recognized  early, 
before  deep  destruction  is  established,  must  be  supplemented  by 
thorough  and  repeated  cleansing,  which  is  all-important,  by  stimu- 
lation of  the  ulcerations  by  mild  caustics  and  by  insufflations  of 
iodoform  or  by  some  of  its  equally  good  substitutes. 

W  hen  bony  necrosis  is  present  and  the  sequestrum  is  not  as  yet 
loose,  curetting  or  trephining  may  be  employed.  When  any  portion 
of  the  bony  structure  becomes  loose  the  sequestra  may  be  removed 
by  rongeur  or  traction  forceps  or  by  their  combined  use;  when  too 
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large  for  removal  by  either  of  the  above  combinations  it  may  be 
necessary  to  resort  to  some  major  operation,  among  which  may  be 
mentioned  that  of  Rouge,1  which  consists  in  the  removal  of  the 
sequestrum  through  exposing  by  incision  the  intranasal  cavity  by 
eversion  of  the  upper  lip  and  external  nose,  thus  leaving  a  mini- 
mum of  deformity  as  the  result  of  operation. 

Pharynx.  In  the  pharynx  any  portion  may  be  attacked,  resulting 
in  more  or  less  loss  of  tissue,  and  producing  adhesions  and  cicatri- 
zation of  the  various  parts  affected,  with  perforations  both  of  the 
hard  and  soft  palate.  (Plate  XXVI.,  Figs.  3,  4.)  The  lesion  may  be 
unilateral  or  bilateral.  The  cicatrix,  we  might  say,  is  always  present 
as  a  result  of  a  severe  type  of  ulceration.  It  is  quite  characteristic, 
being  whitish  or  yellowish  in  color,  and  more  or  less  stellate  and 
radiating  in  shape,  and  may  occupy  an  extensive  area  from  the  naso- 
pharynx to  the  larynx,  according  to  the  extent  involved.  This 
cicatrization  is  one  of  the  most  characteristic  evidences  of  tertiary 
syphilis.  In  extensive  cases  the  resulting  cicatrization,  adhesions, 
and  contraction  may  materially  encroach  on  the  lumen  of  the 
pharyngeal  space,  so  as  to  seriously  impede  the  power  of  deglutition. 
When  seen  early,  before  ulceration  has  taken  place,  there  is  generally 
a  marked  induration  (the  gummatous  formation),  the  surface  of 
which  has  more  or  less  of  a  velvety  appearance,  and  is  seen  most 
typically  when  it  affects  the  soft  palate.  The  surface  of  the  indura- 
tion is  red  and  angry  in  appearance,  and  soon  gives  way  to  a 
breaking  down  or  ulceration  at  almost  any  point. 

The  character  of  the  ulceration  is  that  it  is  deep  and  destructive  in 
nature,  the  edges  more  or  less  well  defined,  irregular  in  appearance, 
and  the  surface  of  the  ulceration,  as  a  rule,  covered  with  a  thick,  yel- 
lowish, ropy  secretion.  This  feature  varies  according  to  the  parts 
involved,  there  being,  as  a  rule,  more  of  the  thick  secretion  when 
the  posterior  pharyngeal  wall  is  implicated.  Subjectively  there  may 
be  more  or  less  pain,  with  pain  and  difficulty  in  deglutition;  but 
severe  pain  is  not  a  constant  characteristic  as  compared  with  the 
pain  of  malignancy  or  tuberculosis,  and,  indeed,  it  is  quite  common 
to  find  quite  an  extensive  amount  of  ulceration  with  comparatively 
little  pain.    This  will  depend  upon  the  area  involved. 

Diagnosis.  The  diagnosis  of  tertiary  syphilis  of  the  pharynx  lies 
between  tuberculosis,  malignancy,  lupus,  traumatisms,  and  ulcero- 
membranous angina  associated  with  the  bacillus  of  Vincent. 

Treatment  of  pharyngeal  syphilis  is  mainly  constitutional,  in  the 
administration  of  iodide  of  potash  aided  by  thorough  cleansing  of 
the  parts  and  possibly  the  application  of  mild  caustics,  as  indicated 
in  the  individual  type  and  condition  of  the  ulceration.  The  resulting 
adhesions  require  suitable  surgical  means  of  dilatation  and  excisions 
to  meet  the  special  case. 

1  Rough's  Operation  for  Removal  of  Nasal  Sequestrum.  Dr.  C.  H.  Knight,  New  York.  Philadel- 
phia Medical  News,  January  3, 1891. 
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Tertiary  syphilis  of  the  larynx  is  of  very  common  occurrence,  being 
present  in  a  large  percentage  of  cases  of  syphilitic  infection,  although 
perhaps  not  as  frequent  as  pharyngeal  involvement.  It  may  become 
affected  independently  or  by  extension  from  the  pharynx.  The 
lesion  may  be  localized  to  one  portion  or  involve  the  entire  structure 
of  the  larynx.  The  nature  of  the  lesion  is  the  same  as  in  other  por- 
tions, viz. :  a  gumma  with  a  subsequent  destructive  ulceration  retain- 
ing the  same  generic  characteristics,  but  only  varying  in  the  nature 
of  the  functional  symptoms  produced,  as  would  naturally  follow  an 
invasion  of  that  kind  within  the  larynx. 

Although  there  are  instances  of  long-standing  lesions  of  chronic 
thickening,  where  the  cords  lose  their  color  and  contour,  the  condi- 
tion being  kept  in  abeyance  by  treatment,  and  the  principal  symptom 
being  that  of  hoarseness,  still  the  tendency  of  tertiary  syphilis  is  to 
produce  an  encroachment  on  the  lumen  of  the  larynx  either  in  the 
formative  stage  of  the  development  of  the  induration  and  early  de- 
structive ulceration,  or  in  the  resulting  deformities  of  contraction, 
adhesion,  and  adventitious  tissue,  producing  not  only  hoarseness, 
but  the  more  serious  condition  of  progressive  impairment  of  breath- 
ing due  to  the  laryngeal  stenosis.  Perichondritis  of  the  cartilages 
may  be  produced,  and  may  occur  as  a  result  of  the  necrotic  expulsion 
of  various  cartilaginous  portions.  Pain  within  the  larynx  is  a  vari- 
able symptom,  being  more  prominent  in  the  early  stages,  before 
chronicity  is  established,  and  external  pain  and  tenderness  on 
pressure  may  ensue,  according  to  the  extent  of  the  deeper  involve- 
ment. 

Treatment.  The  treatment  is  constitutional  in  giving  iodide  of 
potash,  and  in  some  instances  of  marked  laryngeal  involvement  most 
excellent  and  rapid  results  have  been  procured  by  the  combination 
with  bichloride  of  mercury  given  hypodermically.  For  the  mechan- 
ical treatment  of  resulting  stenosis  the  reader  is  referred  to  the  article 
on  stenosis  of  the  larynx. 
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Tuberculosis  of  the  nose  is  an  extremely  rare  affection,  and  when 
existing  is  almost,  if  not  always,  secondary  in  its  nature,  and  associ- 
ated with  pulmonary  tuberculosis.  It  is  by  far  the  most  rare  of  all 
the  tubercular  manifestations  of  the  upper  air-tract.  Out  of  426 
autopsies  of  tuberculosis  reported  by  Willigk,  only  one  case  was 
found  in  the  nose,  and  out  of  164  reported  by  Weichselbaum,  only 
two  were  found.  Reidel  has  reported  two  cases  of  primary  tuber- 
culosis of  the  septum,  which  existed  for  many  years  without  the 
lungs  in  any  way  being  affected.  Hill  reports  one  case  in  which 
the  lesion  is  on  the  inferior  turbinate  bone,  and  Williams,  Symonds, 
and  Sachs  also  report  primary  tuberculosis  of  the  septum. 

It  occurs,  as  a  rule,  in  two  forms;  ulceration,  generally  on  the  sep- 


852 


NOSE  AND  Till! OAT. 


turn  or  floor  of  the  nose ;  or  the  hyperplastic  form,  either  on  the  septum 
or  the  inferior  turbinate  bone.1 

Some  authors  attribute  perforation  of  the  septum  so  commonly 
seen,  to  a  tubercular  origin.  The  latter  course  of  the  lesion  is,  as  a 
rule,  very  slow  and  indolent  in  its  progress,  existing  sometimes  for 
many  years  without  giving  rise  to  very  marked  symptoms.  The 
ulcers  are  painless,  rather  small,  slightly  depressed  and  irregular  in 
shape,  with  a  tendency  toward  the  formation  of  crusts,  and  bleeding 
quite  easily,  their  centre  having  a  caseous  appearance.  The  hyper- 
plastic form  is  generally  in  the  shape  of  small,  grayish,  warty  growths, 
situated  on  the  surface  of  an  induration,  rather  soft  and  bleeding 
easily,  and  not  unlike  papilloma.  The  diagnosis  is  generally  made  on 
finding  the  tubercle  bacillus.  From  the  position  of  the  lesion,  local 
applications  are  easily  made,  but  there  is  always  a  very  marked 
tendency  to  recurrence. 

The  local  treatment  is  the  same,  as  will  be  described  elsewhere,  as 
in  the  local  treatment  of  pharyngeal  and  laryngeal  tuberculosis. 

Tuberculosis  of  the  Pharynx.  Next  to  tuberculosis  of  the  nose 
t  hat  of  the  pharynx  is  the  mosl  rare  of  the  tubercular  manifestations 
of  the  upper  air-tract,  and,  indeed,  until  quite  recently  it  was  con- 
sidered extremely  rare,  but  later  extensive  individual  research  and 
observation  have  brougb.1  pharyngeal  tuberculosis  into  a  greater 
degree  of  prominence.  It  is  almost,  always  associated  with  laryngeal 
tuberculosis.  It  may  attack  any  part  of  the  pharynx,  including  the 
soft  palate,  uvula,  tonsils,  pharyngeal  wall,  and  lingual  tonsils,  without 
any  special  reference  to  any  one  seat  of  election.  When  one  part  is 
affected  it  shows  a  rapid  tendency  toward  extension,  which  in  some 
cases  is  a  very  marked  feature. 

Symptoms.  In  a  well-marked  instance  the  subjective  symptoms 
are  those  of  very  severe  involvemenl  of  1  he  throat,  pain  being  a  promi- 
nent and  severe  symptom,  constant  in  character,  and  producing  a 
very  marked  dysphagia.  The  general  aspect  of  the  patient  is  one  of 
suffering  and  emaciation.  The  local  lesion  is  generally  one  of  ulcera- 
tion of  the  type  peculiar  to  tubercular  ulceration  of  the  mucous  mem- 
brane, rather  superficial  and  having  an  angry  appearance,  without 
much,  if  any,  induration,  excepting  perhaps  on  the'  edges  in  the  older 
cases,  covered  with  a  variable  degree  of  secretion,  and  surrounded 
by  a  red,  inflamed  area,  presenting  frequently  a  coalescing  tendency 
and  the  appearance  of  burrowing  or  a  "worm-eaten"  appearance. 

The  character  of  the  ulceration  seems  deeper  as  it  attacks  the 
faucial  or  lingual  tonsils,  the  author  having  seen  almost  an  entire 
lingual  tonsil  rapidly  destroj'ed  by  acute  tubercular  ulceration. 

Prognosis.  The  prognosis  is  extremely  bad,  the  patient  succumb- 
ing either  to  the  primary  pulmonary  tuberculosis  or  to  the  starvation 
and  inanition  produced  by  dysphagia  from  the  pharyngeal  involve- 


1  Heryng,  in  a  review  of  ninety  cases,  found  the  lesion  to  occur  in  forty-eight  as  ulcers  and  in 
forty-two  as  tumors. 
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Some  Forms  of  Laryngeal  Tuberculosis. 
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ment.  Although  the  location  of  pharyngeal  tuberculosis  seems  to  be 
ideal  for  the  application  of  local  treatment,  and  although  the  indi- 
vidual areas  of  ulceration  may  become  healed  by  treatment,  there  is 
always  a  marked  tendency  to  extension.  The  local  treatment  in 
detail  will  be  referred  to  under  "Laryngeal  Tuberculosis."1 

The  diagnosis  lies  between  syphilis  and  carcinoma,  and  can  be  made 
positive  by  the  finding  of  the  tubercle  bacillus  in  the  secretion  or  by 
histological  examination. 

Tuberculosis  of  the  Larynx.  The  larynx  is  by  far  the  most  com- 
mon seat  of  tuberculosis  of  the  upper  air-tract,  and  it  is,  as  a  rule, 
if  not  always,  secondary  to  or  associated  with  pulmonary  tuberculosis. 
Bearing  on  this  subject  of  the  frequency  of  laryngeal  tuberculosis,  in 
the  report2  of  the  Brompton  Hospital,  England,  50  per  cent,  of  laryn- 
geal tuberculosis  is  given  as  occurring  in  all  cases  of  pulmonary 
tuberculosis.  Willigk  gives  237  cases  out  of  1300,  and  Kidcl  gives 
20  per  cent. 

This  view  of  laryngeal  tuberculosis  being  always  secondary,  is  held 
by  almost  all  observers,  and  is  proven  by  the  findings  of  autopsies, 
there  being  very  few  recorded  cases  of  death  by  laryngeal  tuberculosis 
where  pulmonary  involvement  has  not  been  found.  The  opponents 
of  this  view  are  very  few  in  number,  the  most  prominent  of  them 
being  Dr.  Gleitsmann,  of  New  York,  whose  researches  have  been  ex- 
tensive and  who  reports  two  cases  of  primary  laryngeal  and  pharyn- 
geal tuberculosis  in  his  own  practice  which  were  cured.  In  the  report 
of  his  cases  in  the  Journal  of  Tuberculosis,  April,  1891,  he  quotes 
Demme,  E.  Fraenkel,  Pogrebinski,  Orth,  Coghill,  J.  S.  Cohen,  Dehio, 
and  Lancereaux  in  support  of  his  view. 

The  subject  of  primary  tuberculosis  of  the  larynx  is  so  important, 
bearing  on  its  progress  and  curability,  that  we  may  digress  for  a  mo- 
ment by  saying  that  it  is  almost  an  impossibility  to  prove  the  exist- 
ence of  primary  or  dissociated  tuberculosis  of  the  larynx  without 
autopsy.  It  is  possible  for  the  laryngeal  involvement  to  be  appar- 
ently primary  to  pulmonary  involvement,  by  reason  of  the  patient 
first  calling  attention  to  the  larynx,  or  by  the  preponderance  of  the 
laryngeal  condition,  or  to  exist  where  the  pulmonary  tuberculosis 
may  be  for  the  time  in  abeyance.  An  examination  of  the  chest  may 
give  negative  results,  but  this  in  no  wise  proves  that  the  lungs  are 
not  involved,  and  if  we  find  during  the  course  of  the  disease  that  the 
lungs  do  become  involved,  notwithstanding  the  fact  that  our  attention 
has  firpt  been  called  to  the  laryngeal  symptoms,  we  cannot  say  that 
the  case  was  one  of  primary  tubercular  laryngitis.  The  association 
of  the  two  conditions  is  very  strong,  if  not  positive  evidence  that  the 
lungs  were  first  involved  and  the  larynx  secondarily  so,  for  we  know 
that  it  is  possible  to  have  certain  forms  of  pulmonary  tuberculosis 
not  giving  rise  to  many  physical  symptoms  at  first. 

1  In  some  rare  instances  of  localized  indolent  forms  of  pharyngeal  ulceration  or  indurations  per- 
manent healing  has  been  obtained  by  local  measures. 
'-  Watson-Williams. 
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And,  again,  if  laryngeal  tuberculosis  were  primary  or  dissociated 
to  any  great  extent  there  certainly  would  be  more  positive  evidence 
of  it  when  we  consider  the  extremely  common  occurrence  of  laryn- 
geal tuberculosis.  It  is  true  that  in  some  instances  laryngeal  tuber- 
culosis may  preponderate  over  pulmonary  tuberculosis  for  the 
time. 

The  author  has  seen  many  cases  of  tubercular  laryngitis  which  he 
thought  were  primary,  and  which  for  a  time  seemed  to  yield  to 
treatment;  but  the  subsequent  progress  of  the  disease  always 
proved  fatal  through  the  associated  symptoms  of  pulmonary 
tuberculosis.  It  is  possible  in  a  suspected  instance  of  primary  tuber- 
cular laryngitis  where  the  pulmonary  signs  are  negative  that  the  use 
of  the  X-rays  may  disprove  or  substantiate  the  presence  of  pulmonary 
tuberculosis. 

Symptoms.  The  symptoms  of  tubercular  laryngitis  vary  according 
to  the  type  of  involvement.  In  the  typical  case  the  first  subjective 
symptom  may  be  an  alteration  of  the  voice,  which,  of  course,  would 
depend  somewhat  upon  the  localization  of  the  lesion.  The  voice 
becomes  slightly  hoarse;  but  it  may  progress  to  complete  aphonia 
with  the  extension  of  the  disease.  The  character  of  the  hoarseness 
is  more  of  the  soft  or  weak  variety  as  distinguished  from  the  harsh 
quality  of  paralysis  or  laryngeal  growths.  This  hoarseness  is  not 
always  due  to  marked  tubercular  involvement,  but  may  be  due  to 
the  general  muscular  weakness  of  the  larynx. 

Cough  is  a  very  prominent  symptom  which  may  proceed  either 
from  associated  pulmonary  tuberculosis  or  from  laryngeal  irritation. 
Pain  is  also  a  very  prominent  symptom,  especially  where  there  is 
ulceration.  The  pain  is,  as  a  rule,  lancinating  in  character  and 
radiating  to  the  ears.  This  latter  feature  when  the  larynx  is  in- 
volved is  almost  pathognomonic  of  laryngeal  ulceration.  The  pain 
becomes  excessive  in  accordance  with  the  progress  of  the  ulceration 
until  it  may  produce  marked  and  very  distressing  dysphagia.  Ex- 
cessive pain  is  indicative  of  decided  ulceration. 

Dysphagia  is  often  a  prominent  symptom,  especially  in  the  later 
stages  of  the  disease,  and  often  to  such  an  extent  that  patients  refuse 
food  both  from  their  inability  to  swallow  or  from  the  excruciating 
pain  which  the  latter  causes.  In  the  indurating  and  non-ulcerative 
type  of  tubercular  laryngitis  pain  may  not  be  a  prominent  s3nnptom. 

Expectoration  and  Secretion.  Expectoration  is  almost  always  pres- 
ent, being  of  the  usual  tubercular  nature,  generated  either  in  the 
lungs  or  in  the  larynx.  Sometimes  from  the  pain  which  any  motion 
of  the  larynx  produces,  and  from  general  weakness  of  the  organ  by 
the  tubercular  involvement,  expectoration  becomes  very  difficult,  and 
from  its  thick  character  and  accumulation  within  the  larynx  may 
give  rise  to  severe  fits  of  choking,  ofttimes  causing  great  exhaustion, 
alter  repeated  efforts  at  expulsion.  Vomiting  is  not  infrequently 
caused  by  excessive  efforts  due  to  coughing  and  the  endeavor  to 
expel  the  mucus  from  within  the  larynx. 
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Appearances.  Laryngeal  tuberculosis  is  chiefly  characterized  by  the 
appearance  of  induration  and  ulceration.  In  the  usual  variety  of 
tubercular  laryngitis  the  first  change  in  the  mucous  membrane  per- 
ceived by  laryngeal  examination  is  the  change  in  color.  In  some 
instances  the  larynx  becomes  very  anaemic,  which  is  considered  by 
some  to  be  of  pathognomonic  significance,  and  when  it  is  associated 
with  other  general  conditions  it  is  sometimes  spoken  of  as  the  pre- 
tubercular  anaemia.  This  anaemia  is  not,  however,  necessarily  indica- 
tive of  tubercular  laryngitis,  as  it  may  be  an  expression  of  the  general 
anaemia  of  the  patient.  There  are  some  cases  to  the  contrary,  how- 
ever, where  marked  redness  or  hyperaemia  may  be  the  first  change 
in  color,  and  persisting  to  the  end,  usually,  however,  associated  with 
more  or  less  induration  of  some  portion  of  the  larynx.  A  localized 
redness  of  one  or  both  cords  may  be  among  the  earliest  tubercular 
indications.    Induration  of  some  portion  of  the  larynx  makes  a  very 


Fig.  427.  Fig.  428. 


Extensive  club-sbaped  swelling  of  arytenoid  cartilages,  with  swelling  of  ventricular 

bands.  (Cohen.) 


early  appearance,  and  may  have  its  initial  seat  in  almost  any  portion 
of  the  larynx.  However,  one  of  the  vocal  cords  is  generally  the  first 
part  to  become  involved,  and,  although  there  has  been  an  attempt 
to  localize  this  first  appearance  of  induration,  we  may  say  that  it 
may  make  its  first  appearance  almost  anywhere  within  the  laryngeal 
cavity.  When  it  attacks  the  vocal  cords  they  lose  their  normal 
contour,  becoming  somewhat  rounded  and  nodular  or  flabby  in  char- 
acter, and,  if  very  much  reddened  they  may  at  the  same  time  lose 
their  identity  in  the  general  swelling  of  the  surrounding  tissues.  This 
induration  of  the  vocal  cords  may  be  either  unilateral  or  bilateral. 
The  false  cords  or  ventricular  bands  sometimes  become  involved  to 
such  an  extent  that  they  overlap  and  obliterate  the  true  cords  on 
their  respective  sides.  When  the  induration  involves  the  arytenoid 
cartilage  a  characteristic  condition  is  established.  They  lose  their 
sharply  defined  appearance,  becoming  somewhat  club-shaped,  and 
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when  it  extends  to  the  aryteno-epiglottic  ligament  the  infiltration 
presents  a  condition  which  is  extremely  characteristic  of  tubercular 
laryngitis.  A  pyramidal-shaped  swelling  or  induration  of  one  or 
both  arytenoid  cartilages  may  be  taken  as  one  of  the  strong  pathog- 
nomonic signs  of  tubercular  laryngitis. 

In  progressive  cases  the  epiglottis  becomes  very  much  indurated, 
either  at  first  or  later,  taking  upon  itself  the  appearance  of  the  so- 
called  turban-shaped  epiglottis,  a  condition  which  is  very  character- 
istic of  tubercular  involvement,  so  that  when  there  is  complete  indu- 
ration of  both  the  arytenoids  and  the  epiglottis  there  is  presented 
a  complete  characteristic  circular  induration  at  the  entrance  of  the 
larynx,  which  is  indicated  in  Fig.  429,  involving  the  arytenoids,  ary- 
epiglottic  fold,  and  epiglottis,  and  when  fully  developed  preventing 
an  examination  of  the  deeper  portion  of  the  larynx. 


Fig.  429.  Fig.  430.  Fig.  431. 


Fia.  429.—  Turban-shaped  swelling  of  epiglottis.  (Cohen.) 

Fig.  430  — A  tubercular  ulcer  on  the  left  ventricular  band  and  left  vocal  cord.  I'ear-shaped 

(.edematous  swelling  of  aryepiglottic  folds,  more  intense  on  the  side  of  the  ulceration.  (Cohen.) 
Fig.  431.— General  tubercular  ulceration  of  larynx.  (Cohen.) 


Ulceration  in  laryngeal  tuberculosis  is  of  constant  occurrence  and 
usually  present  at  some  stage  of  the  disease.  The  ulcers  may  vary 
in  size  from  the  very  small  to  those  covering  quite  an  extensive  area, 
t  hey  may  be  single  or  multiple,  limited  to  one  side  or  portion  of  the 
larynx,  or  they  may  be  bilateral  or  indiscriminate  in  their  situation. 
There  is  no  absolute  positive  diagnostic  difference  between  tuber- 
cular ulcerations  and  those  from  other  causes,  other  than  possibly 
tubercular  ulcerations  may  be  more  superficial  in  character,  have 
less  indurated  edges,  and  rule,  less  deeply  destructive  in 

their  nature.  If  the  ulceration  has  existed  for  some  length  of  time 
and  is  slow  in  its  progress  and  not  extensive  in  character,  when  taken 
in  connection  with  other  symptoms  of  tuberculosis,  it  is  probably  of 
a  tubercular  nature.  When  isolated  they  are  generally  surrounded  by 
a  red  outer  border,  shading  off  sometimes  into  the  surrounding 
tissue,  and  are  frequently  depressed,  and  if  large  in  extent  the 
ulcerating  centre  may  present  a  sunken  papillary  condition,  and 
sometimes  the  inner  edges  may  be  gray  or  white.  When  situated 
over  a  large  area  of  broken-down  induration  the  surface  of  the  ulcer 
presents  a  very  uneven  character.    In  this  connection  it  may  be  said 
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that  sometimes  we  find  a  loss  of  the  vocal  cords  which  seem  to 
haAre  disappeared  more  by  a  process  of  absorption  than  ulceration, 
with  practically  no  symptoms  of  ulceration  having  previously  been 
present.  It  is  not  infrequent  to  find  the  summit  of  smooth  indura- 
tions dotted  with  fine  ulcerations,  which  is  quite  a  characteristic 
appearance,  and  it  is  also  not  unusual  to  find  the  whole  surface 
of  the  true  and  false  cords  together  in  a  state  of  ulceration; 
and  frequently  we  find  the  whole  surface  of  one  or  other  of  the  ary- 


Fig.  -132.  Fig.  433. 


Fig.  432.— Tubercular  infiltration  of  the  interarytenoid  space  with  tubercular  papillomata  of  both, 
vocal  cords.  Characteristic  cedematous  infiltration  of  the  aryepiglottic  folds.  (Cohen.) 

Fig.  433.— Tubercular  ulceration  of  left  vocal  cord,  with  swelling  of  right  arytenoid  cartilage. 
(Cohen.) 

tenoid  cartilages  considerably  destroyed  by  this  ulcerative  process, 
and,  on  the  contrary,  it  is  not  uncommon  to  find  the  typical  swelling 
of  the  arytenoids  to  exist  for  a  long  time,  even  through  the  entire 
period  of  the  disease,  without  breaking  down  into  ulceration.  The 
epiglottis  is  frequently  ulcerated  in  the  same  characteristic  manner, 
the  ulcerations  attacking  almost  any  portion  of  it.  There  is  some- 
times quite  a  marked  destruction  of  the  epiglottis  by  this  ulceration. 


Fig.  434.  Fig.  435. 


Fig.  434.— Swelling  and  hyperemia  of  ventricular  bands  with  ulceration  of  true  cords.  (Cohen.)' 
Fig.  435.— Superficial  ulceration  of  summit  and  free  border  of  indurated  epiglottis.  (Cohen.) 

Instead  of  presenting  a  red  or  angry  appearance,  it  is  not  uncommon 
to  find  but  little  change  in  color  over  the  whole  ulcerated  area,  the 
whole  surface  of  involvement  giving  the  appearance  of  an  unhealthy 
anaemic  or  sodden  condition.  Perichondritis  of  the  cartilages  of  the 
larynx  may  supervene  from  the  extension  of  the  ulceration,  espe- 
cially of  the  arytenoid  cartilage,  in  some  instances  resulting  in 
expulsion  of  a  portion  of  the  cartilage.  The  perichondrium  in  some 
instances  may  become  primarily  affected  in  the  tubercular  process, 
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Fig.  436. 


and  not  necessarily  the  result  of  an  extension  from  the  superficial 
ulceration. 

Aside  from  the  conditions  included  in  the  typical  form  and  course 
of  tubercular  laryngitis  there  are  other  forms  of  tubercular  involve- 
ment of  the  larynx,  generally  manifested  by  localized  indurations  or 
infiltrations.  These  infiltrations  or  indurations  may  occur  as  the 
only  lesion,  and  may  be  situated  at  any  point  within  the  larynx;  they 
do  not  of  a  necessity  become  ulcerated,  but  may  be  classed  as  the 
indurated  form  of  tubercular  laryngitis.  They  are  quite  frequently 
seen  about  the  arytenoid  region,  either  involving  the  arytenoid  car- 
tilages themselves,  or  appearing  in  the  interarytenoid  space,  and 
when  seen  in  this  location  are  quite  characteristic  in  appearance. 
These. interarytenoid  indurations  may  exist  in  a  papillary  or  corru- 
gated form,  or  the  induration  may  be  very  large  with  a  broad  base, 
the  apex  of  which  extends  well  into  the  cavity  of  the  larynx.  This 
condition  when  seen  in  the  interarytenoid  space  is  described  by  some 
authors  as  pathognomonic  of  tubercular  laryngitis.  This  is  not  inva- 
riably so,  because  it  is  not  infrequent  to  find  simple  papillary  corru- 
gations within  the  arytenoid  space  which  are  apparently  benign  in 
their  character;  but  it  must  be  said  that  a  decided  induration  in  the 
interarytenoid  space,  which  projects  well  into  the  cavity  of  the  larynx, 
is  very  significant  of  tubercular  involvement,  even  when  it  is  unas- 

sociated  with  other  lesions.  These 
localized  indurations  may  also  ap- 
pear on  the  true  and  false  cords. 

Diagnosis.  The  diagnosis  of  tuber- 
cular laryngitis,  when  dependent 
upon  the  lesions  themselves,  is  often 
a  difficult  problem,  there  being  no 
absolute  characteristics  to  distin- 
guish them  which  are  not  present  in 
other  forms  of  laryngeal  ulcera- 
tions, unless  it  be  the  typical  form 
of  uniform  induration  involving  the 
arytenoids  and  the  epiglottis,  and 
in  almost  all  instances  we  must  look  for  confirmation  of  our  diag- 
nosis either  by  the  general  progress  of  the  disease,  its  association  with 
general  pulmonary  tuberculosis,  by  the  microscopic  examination  of 
the  tissues,  or  by  the  finding  of  the  tubercle  bacilli  in  the  expectora- 
tion or  scrapings,  and  we  might  add  by  the  tendency  to  fatal  prog- 
ress of  the  disease,  despite  all  our  efforts  at  treatment.  The  con- 
ditions to  be  differentiated  from  tuberculosis  of  the  larynx  are 
syphilis,  carcinoma,  and  lupus,  which  will  be  considered  in  detail 
under  their  respective  heads. 

Mixed  Lesion.  Instances  of  association  or  mixed  lesions  of  tuber- 
culosis of  the  larynx  with  tertiary  syphilis,  having  characteristics  of 
both,  have  been  described  by  some  writers;  but  it  is  a  condition  sc 
difficult  of  differentiation  (if,  indeed,  it  does  exist,  which  is  gravel] 


Intra-arytenoid  thickening;  ulceration  of 
cord. 
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doubted  by  the  author),  that  it  cannot  be  well  described,  and  can  only 
be  determined  by  exclusion  in  the  process  of  treatment  and  course 
■of  the  disease.  It  is  very  rare,  indeed,  to  notice  this  mixed  lesion  in 
•other  portions  of  the  upper  respiratory  tract,  and  if  it  did  exist  we 
would  expect  to  find  it  in  other  regions  as  well  as  in  the  larynx. 

Treatment.  The  treatment  of  tubercular  laryngitis  is  both  con- 
stitutional and  local.  For  the  former  the  reader  is  referred  to  works 
which  pertain  to  general  tuberculosis,  as  it  may  only  be  said  here  that 
all  local  treatment  should  be  supplemented  by  some  form  of  general 
treatment.  In  some  forms  of  early  tubercular  laryngitis,  where  the 
larynx  is  not  seriously  involved,  a  residence  in  a  proper  climate  may 
suffice  to  cure  or  keep  in  abeyance  the  laryngeal  symptoms  in  con- 
nection with  the  general  improvement  in  the  pulmonary  condition. 

Local  Treatment.  Local  treatment  of  tubercular  laryngitis  should 
have  these  ends  in  view : 

h  Topical  applications  for  the  purpose  of  ameliorating  local  dis- 
comfort, cough,  pain,  dysphagia,  and  the  accumulation  of  mucus. 

2.  Curative  measures,  with  a  view  to  the  eradication  or  healing  of 
the  tubercular  lesion. 

The  principles  involved  in  the  above  are  the  same  in  their  applica- 
tion to  any  portion  of  the  upper  air-tract  which  may  become  involved 
in  the  tubercular  process,  and  the  choice  and  mode  of  procedure  must 
depend  upon  the  location  and  character  of  the  individual  case  under 
observation. 

We  must  remember  that  treating  a  tubercular  larynx  is  often  a 
very  delicate  procedure  requiring  all  the  tact  and  skill  we  can  bring 
to  bear.  Frequently  the  patients  are  in  a  weak  bodily  condition,  and 
their  throats  are  rendered  very  sensitive,  adding  greatly  to  the  diffi- 
culty of  manipulation. 

Under  the  first  heading  of  local  treatment,  cleansing  of  the  parts 
should  form  a  prominent  feature,  both  for  the  comfort  of  the  patient 
and  for  the  proper  application  of  subsequent  measures.  Where  there 
is  much  secretion  I  know  of  no  better  means  than  the  application  of 
peroxide  of  hydrogen,  which  should  be  used  with  an  atomizer  and 
diluted  from  four  to  six  times.  This  will  have  the  effect  of  disinte- 
grating the  secretions,  and  they  may  be  further  dislodged  by  the 
patient  in  clearing  the  throat  and  coughing.  In  order  to  perfect 
the  cleansing  the  peroxide  should  be  followed  by  the  use  of  some  one 
of  the  more  common  cleansing  and  antiseptic  solutions,  the  Dobell 
or  Seiler  solution  answering  the  purpose,  in  order  to  completely 
clear  the  mucous  membrane. 

Before  making  any  application  whatever  I  think  it  a  wise  precau- 
tion to  precede  their  use  by  a  spray  of  \  per  cent,  solution  of 
cocaine  in  order  to  render  the  mucous  membrane  less  sensitive  to  the 
subsequent  applications.  If  there  be  considerable  hyperemia,  a  solu- 
tion of  adrenalin  chloride  may  be  added,  so  as  to  make  a  strength  of 
1 : 3000  to  1 : 5000,  with  the  cocaine  solution.  The  effect  of  this  com- 
bination is  very  grateful  to  the  patient  in  reducing  irritability,  sensi- 
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tiveness,  and  rendering  all  after-application  much  easier  of  accom- 
plishment. 

Pain  and  Dysphagia.  Cocaine  in  strengths  varying  from  2  per 
cent,  to  8  per  cent,  solution,  in  conjunction  with  adrenalin,  is  perhaps 
the  best  means  for  allaying  the  pain  and  dysphagia,  to  be  applied 
immediately  before  eating.  Care  should  be  taken  that  the  cocaine 
habit  is  not  formed  by  its  continual  use.  In  some  cases  constitutional 
symptoms  of  cocaine-poisoning  may  interfere  with  or  preclude  the 
use  of  the  drug. 

Orthoform.  When  there  are  ulcerations,  causing  pain  and  dys- 
phagia, marked  relief  is  produced  by  the  use  of  orthoform,  either  in 
the  form  of  powder  insufflations  or  an  egg  emulsion  with  or  without 
menthol  (12  per  cent.),  as  suggested  by  Freudenthal,1  of  New  York, 
to  be  applied  with  an  ordinary  cotton  applicator  or  by  means  of  a 
laryngeal  syringe.  The  advantage  of  orthoform  is  that  it  is  non- 
poisonous,  and  its  effects  last  longer  than  cocaine,  although  it  is 
slower  in  beginning  its  action. 

Ethyl  Chloride.  The  author  has  obtained  excellent  effects  from 
the  local  anesthesia  produced  by  ethyl  chloride,  notably  in  the 
pharynx  and  at  the  base  of  the  tongue,  when  its  application  is  made 
easy  by  the  glass  tube  manufactured  for  that  purpose — for  local 
anaesthesia.    Its  effect  is  not  very  lasting. 

Intralaryngeal  and  Tracheal  Injections.  As  a  means  of 
applying  local  remedies  directly  to  the  larynx  and  trachea,  I  am 
fully  convinced,  both  for  curative  and  for  purposes  of  local  ameliora- 
tion, we  have  in  intralaryngeal  and  tracheal  injections  with  a  properly 
constructed  syringe  one  of  the  most  efficient  means  at  our  disposal. 
The  larynx  becomes  gently  and  thoroughly  bathed  with  the  solution,, 
and  it  exercises  its  local  influence  as  it  passes  down  and  is  absorbed 
in  the  trachea  and  bronchi,  thus  producing  a  constitutional  absorption 
as  well.  The  number  and  character  of  the  solutions  that  may  be  em- 
ployed, either  oily  or  aqueous,  are  numerous,  and  may  be  chosen  to 
meet  the  indications  demanded.  The  effect  in  relieving  cough,  local 
pain,  dysphagia,  and  producing  a  general  comfort  of  the  patient  is 
sometimes  very  marked.  The  injections  should  be  preceded  by  local 
aiuesthesia,  and  after  the  details  become  mastered  the  production 

1  Journal  of  the  American  Medical  Association,  March  16, 1901. 

I  append  the  formula  of  the  orthoform  emulsion  as  suggested  by  Freudenthal,  with  directions 
for  its  use.   It  may  be  used  without  menthol,  if  so  desired. 

"In  all  irritations  of  the  larynx  menthol  is  of  excellent  service.  It  relieves  the  cough,  and  with 
this  much  of  the  secretion.  This  is  the  reason  I  added  menthol  to  the  above  emulsion.  I  use  the 
following  : 

"  Menthol,  1,  5,  10,  or  15 

01.  amygdal.  dulc,  30 
Vitelli  ovorum,  25 
Orthoformi,  12  5 

Aquse  dest.,  q.  s.  ad.  100 

Ft.  emulsio. 

"  I  commence  with  1  per  cent,  menthol  in  this  emulsion,  and  as  quickly  as  the  toleration  of  the 
patient  permits  I  increase  it  to  10  per  cent.,  and  it  has  been  in  the  rarer  cases  only  that  I  have  used 
15  per  cent,  menthol." 
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of  any  irritation  is  reduced  to  a  minimum  and  the  procedure  becomes 
well  tolerated  by  the  patient. 

Dysphagia  may  become  so  extreme  that  it  may  be  necessary  to 
resort  to  artificial  feeding  through  a  stomach  tube,  and  in  some 
instances  fairly  comfortable  swallowing  may  be  attained  in  the  so- 
called  ' '  Casselberry "  position,  being  the  method  used  in  feeding 
during  intubation. 

Curative  Measures.  Under  this  heading  are  included  local  appli- 
cations to  the  surface  of  the  lesion,  and  the  direct  eradication  by 
means  of  more  decided  surgical  measures. 

The  list  of  local  remedies  is,  indeed,  a  very  long  one,  each  having  its 
advocates,  and  most  excellent  results  having  been  reported  with  all  of 
them.  A  detailed  description  of  their  respective  merits  would  carry 
ns  too  far  in  an  article  of  this  length,  and  we  will  content  ourselves 
with  their  enumeration,  a  partial  list,  including  iodoform,  europhen, 

Fig.  437. 


Syringe  used  for  intralaryngeal  and  tracheal  injections  of  both  aqueous  and  oily  solutions.  (Muir.) 

menthol  in  oily  solution,  creasote,  guaiacol,  ichthyol,  parachlorophenol, 
sulphoricinate  of  phenol,  enzymol,  iodol,  aristol,  camphor-menthol, 
and  also  lactic  acid  directly  to  the  ulcerating  surface  or  in  combina- 
tion with  curettement,  to  be  spoken  of  later.  The  author  has  seen 
most  beneficial  effects  from  the  application  of  lactic  acid  to  the  surface 
of  the  ulceration,  even  without  curettement,  and,  perhaps,  there  is 
no  one  remedy  which  will  give  better  results  when  judiciously  em- 
ployed. The  lactic-acid  treatment  was  first  introduced  by  Krause, 
who  advocates  rubbing  it  in  thoroughly  on  the  ulcerating  surface  by 
means  of  a  laryngeal  cotton  applicator  or  injecting  it  by  hypodermic 
syringe  into  the  deeper  tissues  of  the  ulceration.  One  may  begin 
with  a  10  per  cent,  or  a  20  per  cent,  solution,  increasing  it  to  75  per 
cent.,  or  to  full  strength.  It  may  be  employed  daily  or  every  other 
day  at  first,  diminishing  the  intervals  as  the  caustic  action  followed 
by  cicatrization  show  themselves.  The  parts  should  be  thoroughly 
cocainized  prior  to  the  application  of  the  lactic  acid. 

Of  the  intralaryngeal  surgical  measures  may  be  mentioned  curette- 
ii icnt,  as  advocated  by  Heryng  and  Krause,  either  by  itself  or  in  con- 
junction with  the  rubbing  in  of  lactic  acid  over  the  curetted  surface, 
and  the  excision  of  tubercular  indurations  and  infiltrations  by  means 
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of  cutting  forceps,  as  recommended  by  the  above  surgeons,  with  in- 
struments bearing  their  name. 

We  are  indebted  to  Dr.  Gleitsmann,  of  New  York,  more  than  to  any 
other  American  writer,  for  a  full  exposition  of  the  subject  of  intra- 
laryngeal  surgical  treatment,  and  the  reader  is  referred  to  his  most  ex- 
cellent article  read  before  the  American  Laryngological  Association, 
1895,  and  found  in  the  Transactions  of  that  society  for  that  year, 
and  published  as  well  in  the  New  York  Medical  Journal,  October 
19,  1895.  He  enters  most  especially  into  the  discussion  of  the  merits 
of  and  indications  for  curettement  of  tubercular  ulcers  and  excision 
of  indurations  as  carried  out  by  Krause  and  Heryng,  with  descriptions 
of  the  instruments  used  by  these  surgeons,  and  summarizes  the  indica- 
tions and  contraindications  as  follows: 

"  When  summarizing  the  indications  for  curettement,  it  is  to  be 
recommendet  I : 

"  1.  In  cases  of  primary  tubercular  affections  without  pulmonary 
complication. 

"2.  In  cases  of  concomitant  lung  disease,  which  is  either  in  the  in- 
cipient stage  or  has  at  least  not  progressed  to  softening  and  hectic 
conditions. 

"  3.  It  is  best  adapted  for  circumscribed  ulcerations  and  infiltrations 
of  the  larynx. 

"4.  For  the  dense,  hard  swelling  of  the  arytenoid  region,  the  ven- 
tricular band,  (he  posterior  wall,  for  tubercular  tumors,  and  for  affec- 
tions of  the  epiglottis. 

"5.  In  advanced  lung  disease,  with  distressing  dysphagia  result  ing 
from  infiltration  of  the  arytenoids,  curettement  is  justifiable  as  the 
quickest  means  to  give  relief. 

"  Contraindications  are: 

"  1.  Advanced  pulmonary  disease  and  hectic. 

"  2.  Disseminated  tubercular  disease  of  the  larynx,  leaving  little  or 
no  area  of  healthy  tissue. 

"  3.  Extensive  infiltrations,  producing  severe  stenosis  when  trache- 
otomy is  indicated. 

"  We  will  also  not  recommend  surgical  treatment  to  nervous  dis- 
trustful patients  who  lack  the  necessary  perseverance  or  confidence 
in  their  physician.  On  the  other  hand,  it  is  often  surprising  how 
willingly  patients,  knowing  their  precarious  condition,  submit  to  the 
operation,  how  cheerfully  they  permit  the  necessary  manipulation 
when  the  physician,  guided  by  purest  motives,  devotes  his  best  ener- 
gies to  the  relief  of  the  sufferer." 

For  curetting  or  scraping  of  an  ulcerated  surface  the  single  curettes 
of  Heryng  are  used,  while  for  excision  of  infiltrated  areas  the  double 
curettes  of  Heryng  and  Krause  are  indicated.  These  latter  instru- 
ments should  more  properly  be  called  excision  forceps. 

In  performing  the  operation  of  curettement  or  excision  the  parts 
should  be  thoroughly  cocainized  with  a  strong  solution  either  by 
spray,  cotton-applicator,  intralaryngeal  syringe,  or  curved  hypoder- 
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mic  syringe  into  the  tissue  substance.  In  order  to  prevent  hemor- 
rhage, which  is  sometimes  troublesome,  we  have  a  most  valuable 
agent  which  renders  the  procedure  practically  bloodless  in  a  1 : 5000 
solution  of  adrenalin  chloride  applied  in  the  same  manner,  either  alone 
or  in  combination  with  cocaine. 

Inflammatory  action  sometimes  follows  the  operation,  which  must 
be  met  by  the  ordinary  means  applicable  to  laryngeal  inflammation. 
We  may  suggest  the  external  application  of  ice  and  laryngeal  spray- 
ing with  adrenalin. 


Fig.  438.  Fig.  439. 


Fig.  438— Double  rotary  curette  of  Heryng.  A.  Instrument  complete,  ready  for  use.  B.  Canulated 
shaft,  with  handle  and  curettes  detached.  K.  Thumb-screw.  C.  Attachment  with  rectangular  open- 
ing. This  is  attached  at  K.  D,  E,  F.  Double  curettes  which  fit  into  the  rectangular  opening  C.  This 
rectangular  opening  prevents  the  curettes  from  twisting  out  of  proper  coaptation,  and  by  rotating  C 
on  the  canula  the  curette  can  be  set  at  any  desired  angle.  G.  Curette  for  ventricular  band.  The 
instrument  is  in  reality  an  excisor  forceps  and  not  a  curette.  (Gleitsmann.j 

Fig.  439— Set  of  Heryng's  knives  and  curettes. 

Submucous  Injection.  This  method,  both  with  lactic  acid  and 
with  creasote,  has  been  practised  with  considerable  success,  the  latter 
substance  being  highly  extolled  by  Chappell,  of  New  York,  who  uses 
it  superficially  and  by  deep  injections  into  the  substance  of  the  indu- 
rations with  a  specially  constructed  syringe  and  needle.  The  com- 
bination he  uses  is: 

Creasote  (beechwood), 
Olei  gaultherise,  aa  Si j . 

Olei  hydrocarbon,  3j. 
Olei  ricini,  Siij. 
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The  proportion  of  creasote  may  be  changed  to  meet  the  varied  con- 
ditions. 

Incisions.  I  can  only  look  upon  incisions  into  the  infiltrated  areas 
as  practised  by  Moritz  Schmidt  as  being  of  service  in  depletion, 
and  especially  where  there  is  cedematous  tissue  present,  although 
radical  results  have  been  claimed. 


Galvanocautery  and  electrolysis,  although  having  some  advocates,  are 
not  extensively  practised,  the  former,  unless  used  very  carefully  and 
in  selected  cases,  being  apt  to  be  followed  by  severe  reactionary 
results.  The  latter  is  difficult  of  application  and  slower  in  its  final 
effects,  especially  over  any  extended  area. 

Tracheotomy  is  used  when  severe  stenosis  is  present,  and  also  with 
the  idea  of  giving  rest  to  the  larynx  in  severe  advanced  cases.  It 
is  a  peculiar  fad  thai  however  severe  may  be  the  laryngeal  involve- 
ment in  tuberculosis,  it  rarely  produces  sufficient  stenosis  to  call  for 
relief  by  tracheotomy. 

Intubation  can  be  recommended  only  to  meet  a  sudden  emergency 
of  suffocation,  as  the  constant  pressure  of  the  tube  in  the  larynx 
would  cause  pain  and  ulceration,  and  would  not  be  well  borne. 

Prognosis.  Although  considerable  progress  has  been  made  in  the 
treatment  of  laryngeal  tuberculosis,  and  the  disease  has  undoubtedly 
been  arrested  in  certain  eases,  especially  in  the  indurated  type  and 
in  localized  tubercular  growths  and  ulcerations,  and,  although  even 
when  (here  has  been  extensive  involvement  of  the  larynx  in  advanced 
general  tuberculosis,  the  local  symptoms  have  been  ameliorated  and 
a  certain  degree  of  comfort  afforded  the  patient,  we  cannot  but  admit 
that  the  general  prognosis  is  very  bad,  and,  as  a  rule,  we  must  look 
upon  the  involvement  of  the  larynx  as  indicating  an  extension  and 
progress  of  the  tubercular  process  which  will  ultimately  end  in  the 
death  of  the  patient. 

There  are  no  positive  means  by  which  we  can  say  how  long  a  patient 
will  live  after  tuberculosis  of  the  larynx  has  manifested  itself,  and 
the  immediate  prognosis  depends  greatly  upon  the  type  of  the  in- 
volvement, the  condition  of  the  pulmonary  involvement,  and  the 
resistance  to  the  disease  offered  by  the  individual  patient.  The 
chances  for  the  extension  of  life  and  the  arrest  of  the  tubercular 
process  by  treatment  are  undoubtedly  better  where  we  have  to  deal 


Fig.  440. 


Chappell's  syringe  for  submucous  laryngeal  injections.  (Meyrowitz.) 
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with  a  purely  localized  condition.  All  this  should  guide  us  in  the 
choice  of  treatment,  and  should  make  us  utilize  every  possible  means 
at  our  disposal  to  bring  about  a  favorable  result,  for  it  is  undoubtedly 
true  that  although  the  process  is  indicative  of  a  fatal  termination, 
much  relief  can  be  gained  by  judicious  treatment. 

As  to  figures  we  might  quote  from  John  N.  Mackenzie,  who  deduced 
the  fact  that  from  100  cases  death  resulted  in  from  twelve  to  eighteen 
months  after  the  usual  symptoms  showed  themselves,  and  that  in 
6  per  cent,  a  fatal  issue  occurred  within  six  months.  Bosworth1 
gives  forty-six  months  as  the  longest  time,  and  three  months  as  the 
shortest  time  after  pulmonary  tuberculosis  was  complicated  by  laryn- 
geal invasion,  or,  to  quote  his  summary:  "The  average  duration  of 
life  in  an  ordinary  attack  of  pulmonary  consumption  is  three  years, 
the  average  duration  of  life  in  an  attack  of  pulmonary  consumption 
complicated  by  laryngeal  invasion  is  two  years,  and  the  average  dura- 
tion of  life  after  the  supervention  of  laryngeal  invasion  is  eighteen 
months." 

LUPUS  OF  THE  NOSE  AND  THROAT. 

Two  salient  points  are  always  to  be  thought  of  in  the  general 
consideration  of  lupus  of  the  upper  air- tract:  first,  it  is  practically 
always  secondary  to  or  associated  with  lupoid  manifestations  of  the 
skin,  generally  of  the  face,  and,  second,  it  should  be  viewed  as  a 
tubercular  lesion.  As  to  these  two  points,  by  far  the  greater  num- 
ber of  investigators  concur.  Rare  instances  of  primary  lupus  of 
the  pharynx  and  larynx  are  claimed  by  some,  and  in  support  of  its 
existence  the  subject  has  received  an  extensive  consideration  by 
Emil  Mayer,  of  New  York,2  who  reports  in  detail  two  cases  of  his 
own,  and  refers  to  others  collected  by  Rubenstein. 

The  question  of  the  tubercular  nature  of  lupus  apparently  is  so 
thoroughly  proven  by  the  finding  of  the  tubercle  bacilli  that  it  is 
suggested  by  some  authorities  to  dispense  altogether  with  the  term 
lupus  as  it  pertains  to  the  larynx.  While  from  a  bacteriological 
standpoint  the  relation  between  lupus  and  tuberculosis  is  apparently 
identical,  still  we  cannot  but  be  impressed  with  the  great  difference 
in  the  clinical  course  of  the  two  lesions.  Tuberculosis  in  almost  every 
form  is  more  or  less  rapid,  is  associated  with  pulmonary  lesions,  gives 
rise  to  more  pain,  is  progressive,  and  ends  fatally,  with  some  asso- 
ciated tubercular  concurrence.  Lupus,  on  the  other  hand,  is  very 
slow  and  insidious  in  its  development,  not  necessarily  associated  with 
pulmonary  tuberculosis,  gives  a  minimum  amount  of  local  discom- 
fort, has  a  tendency  to  heal,  cicatrize,  and  recur,  and  often  does  not 
result  in  death  from  pulmonary  involvement. 

Lupus  of  the  nose  is  so  associated  with  the  contiguous  skin  lesion 
that  the  reader  is  referred  to  works  on  dermatology  for  its  description. 


1  Twentieth  Century  Practice. 


a  New  York  Medical  Journal,  January  1 ,  1898. 
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Pharynx  and  Larynx.  Relative  to  its  frequency  H.  Mygind,1  in 
an  examination  of  200  patients  with  lupus  of  the  skin,  found  the 
larynx  affected  in  10  per  cent,  of  the  cases.  Fifteen  of  the  laryngeal 
cases  were  females  and  five  males.  Hunt,2  in  a  tabulation  of  411 
cases  of  external  lupus,  found  either  the  pharynx,  larynx,  or  nose 
involved  in  20  per  cent,  of  the  number.  In  173  cases  of  lupus  of  the 
mucous  membrane  occurring  in  the  clinic  of  Doutrelepont  only  6 
cases  were  free  from  cutaneous  lesions,  and  of  this  same  number  75 
cases  were  affected  in  the  nose,  31  cases  in  the  palate,  and  13  cases 
in  the  larynx.  Females  are  more  often  affected  than  males,  and  the 
lesion  is  more  apt  to  show  itself  before  puberty. 

Symptoms.  The  subjective  symptoms  at  first  are  not  very  prom- 
inent, which  is  a  characteristic  point;  it  is  only  when  the  lesion  has 
existed  a  long  while,  causing  symptoms  from  destruction  or  stenosis, 
that  our  attention  is  particularly  arrested. 

Appearance.  The  appearance  of  the  lupus  varies  according  to  the 
progressive  stages  of  the  lesion,  the  characteristics  being  the  same 
as  it  affects  either  the  pharynx  or  larynx.  W  hen  the  uvula  or  soft 
palate  is  involved  there  are  produced  in  consequence,  first,  a  tume- 
faction somewhat  reddened  in  color,  followed  by  the  formation  of 
nodules  over  the  area  of  the  induration,  variable  in  size,  and  when 
dense  and  confluent  producing  a  distention  of  the  uvula,  and  soft 
palate,  this  nodulation  being  followed  by  ulceration  and  subsequent 
cicatrization.  The  whole  process  of  ulceration  seems  to  be  a  suc- 
cessive breaking  down  of  these  modulations,  which  in  turn  may  heal 
as  new  nodules  appear. 

Larynx.  When  the  larynx  becomes  involved  the  disease  usually 
makes  its  first  appearance  on  the  free  margin  of  the  epiglottis,  causing, 
in  some  instances,  a  considerable  amount  of  destruction  before  in- 
vading the  interior  of  the  larynx;  this  feature  of  limiting  itself  for  a 
long  while  to  the  epiglot  t  is  is  a  valuable  point  in  the  diagnosis  between 
lupus  and  other  long-standing  destructive  lesions. 

The  appearance  of  laryngeal  lupus  is  well  described  by  Breda,  as 
follows:  "The  epiglottis  is  thickened  and  irregular  at  its  free  border, 
with  slightly  raised  pale  or  grayish-red  eminences.  These  we  may 
observe  to  become  white  at  their  apices,  a  slough  forming  which,  on 
separating,  leaves  a  small  ulcer  with  sloping  edges  and  grayish-yellow 
base,  but  without  any  surrounding  hyperemia  or  infiltration  of  its 
margin.  These  ulcers  are  slow  of  healing,  and  as  one  cicatrizes 
another  nodule  breaks  down  or  is  absorbed  without  ulcerating.  In 
this  way  a  worm-eaten  appearance  is  given  to  the  edge  of  the  epi- 
glottis, which  is  very  characteristic  of  the  disease.  As  the  process 
goes  on  the  epiglottis  becomes  paler  until  it  comes  to  have  a  dead- 
white  color  and  to  the  probe  is  stiff,  fibrous,  and  resistant.  Stenosis 
of  the  larynx  only  rarely  results  from  lupus,  and  may  be  due  to 
blocking  of  the  larynx  by  lupoid  tissue,  to  fixation  of  the  vocal  cords, 


1  Archiv  f.  Laryngol.  u.  Rhinol.,  Berlin,  vol.  x.  Part  I. 


2  Watson-Williams,  4th  ed. 
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or  contractions  resulting  from  cicatrization.  It  is  remarkable  how 
seldom  tracheotomy  is  required  in  lupus." 

Diagnosis.  The  diagnosis  lies  between  tuberculosis,  carcinoma,  sar- 
coma, and  syphilis;  it  is  perhaps  from  some  forms  of  the  latter  that 
differentiation  is  the  most  difficult. 

Treatment.  Though  the  disease  is  a  slow  progressive  one,  there  is 
a  tendency  in  some  instances  to  a  spontaneous  arrest  which  may 
remain  for  some  time,  to  be  followed  by  a  recurrence.  Local  treat- 
ment is  mainly  that  of  escharotics  and  surgical  procedures.  Lactic, 
carbolic,  and  chromic  acid,  with  gal vano cautery  and  other  caustics 
have  been  employed,  while  incisions,  curettement,  and  excision  are 
the  surgical  measures  indicated.  Watson- Williams  mentions  the 
efficacy  of  submucous  injection  of  tuberculin,  and  refers  to  the  possi- 
bilities of  the  employment  of  the  X-rays. 


LEPROSY  OF  THE  NOSE  AND  THROAT. 

Leprosy  of  the  upper  respiratory  tract  in  this  country  is  an  extremely 
rare  disease,  and  whenever  occurring  is  always  secondary  to  leprosy 
of  the  skin — never  a  primary  disease.  It  may  attack  the  mucous 
membrane  of  the  nose,  pharynx,  or  larynx,  and  should  be  suspected 
when  these  parts  become  involved  by  marked  structural  changes 
during  the  course  of  general  leprosy.  The  subjective  symptoms  at 
first  are  very  mild,  mainly  those  of  irritation.  The  structural 
changes  follow  the  order  of  congestion,  tumefaction,  tubercles,  and 
ulceration.  The  progress  is  slow  and  intermittent,  and  treatment 
is  by  the  application  of  caustics  and  surgical  removal. 

The  reader  is  referred  to  a  most  complete  and  exhaustive  descrip- 
tion of  the  disease  by  Dr.  Ramon  de  la  Sota  y  Lastra,  in  Burnett's 
System  of  Diseases  of  the  Ear,  Nose,  and  Throat,  vol.  ii. 


STENOSIS  OF  THE  LARYNX  AND  ITS  TREATMENT. 

Stenosis  of  the  larynx  may  be  either  acute  or  chronic.  Generally 
speaking,  acute  stenosis  is  regarded  as  that  type  seen  in  the  diph- 
theritic croup  of  children  which  has  been  considered  under  the  sub- 
ject of  diphtheria.  We  are  wont  to  classify  other  forms  as  chronic, 
adult,  or  non-membranous  stenosis.  The  classification  of  Dr.  Asch1 
of  the  causes  of  laryngeal  stenosis  serves  as  a  most  excellent  one  in 
the  consideration  of  the  subject,  viz.: 

1.  Cicatrices  following  the  healing  of  ulcers,  or  the  formation  of 
bands  abnormally  uniting  different  parts  of  the  larynx,  as  the  result 
of  constitutional  disease,  syphilis,  phthisis,  glanders,  wounds,  or 
burns. 


1  Buck's  Handbook  of  Medical  Science,  vol.  iv. 
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2.  Inflammations,  acute  or  chronic,  resulting  in  obstruction  of 
larynx,  croup,  diphtheria,  oedema,  and  perichondritis.  Chronic  sten- 
osing  inflammations  are  also  alluded  to  under  this  head. 

3.  Neoplasms,  benign  or  malignant. 

4.  Neuroses  causing  spasms  or  paralysis,  asphyxia. 

5.  Compression  of  the  larynx  from  external  causes,  which  includes 
fracture  of  the  larynx. 

Symptoms.  The  symptoms  of  stenosis  are  those  of  impaired  voice 
and  laryngeal  breathing,  mechanically  produced  by  the  stenosing 
cause,  the  severity  depending  on  the  extent  to  which  the  passage  of 
air  through  the  larynx  is  impeded.  The  symptoms  may  be  progres- 
sive or  come  on  suddenly.  The  exact  nature  and  extent  of  the 
stenosis  can  only  be  determined  by  laryngeal  examination,  which  is 
an  absolute  necessity  in  determining  the  mode  of  relief. 

Treatment.  The  treatment  of  laryngeal  stenosis  naturally  resolves 
itself  into,  first,  constitutional,  as  indicated  principally  in  cases  of 
syphilitic  stenosis,  by  the  administration  of  potash  and  mercury; 
second,  mechanical,  the  exact  form  depending  on  the  seat,  nature, 
and  extent  of  the  stenosis.  Under  mechanical  treatment  may  be 
included : 

1.  Surgical  removal,  by  external  or  endolaryngeal  measures,  of 
stenosing  growths,  the  liberation  of  binding  cicatrices,  web-like 
bands,  etc. 

2.  Tracheotomy  or  intubation  for  the  immediate  relief  of  impending 
suffocation. 

3.  Some  forms  of  dilatation,  cither  as  a  single  measure  or  in  con- 
junction with  tracheotomy. 

The  surgical  removal  of  stenosing  growths  and  the  performance  of 
tracheotomy  or  intubation  for  immediate  relief  are  measures  which 
each  instance  will  suggest,  and  need  no  further  description  either  for 
their  indication  or  manner  of  performance  than  has  been  accorded 
them  under  their  respective  chapters. 

The  subject  of  dilatation  of  laryngeal  stricture  has  received  the 
attention  of  laryngologists  for  many  years,  the  procedures  being 
based  on  the  same  general  lines  as  in  tubal  strictures  of  other  portions 
of  the  body.  Principal  among  those  whose  names  are  early  asso- 
ciated with  the  subject  are  Schroetter,  whose  dilating  tubes  and  me- 
tallic plug  required  a  preliminary  tracheotomy  in  order  to  be  retained 
in  the  larynx;  Morell  Mackenzie,  whose  screw  dilator  was  introduced 
like  laryngeal  forceps,  the  dilatation  being  accomplished  by  means 
of  a  screw  at  the  proximal  end  of  the  instrument;  Whistler,  whose 
cutting  dilator,  the  portion  entering  the  larynx,  consisting  of  an  olive- 
pointed  plug  with  a  concealed  knife,  was  principally  used  for  the 
purpose  of  dividing  bands  or  webs  and  obtaining  some  dilatation  at 
the  same  time;  Navratil,  whose  dilator,  consisting  of  a  four-sectioned 
olive-shaped  plug,  is  introduced  closed,  and  dilated  by  means  of  a 
proximal  screw.  These  and  other  instruments  based  on  the  same 
principles  obtained  a  measure  of  success  in  certain  adaptable  cases: 
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but  they  were  all  open  to  the  two  positive  objections  either  of  re- 
quiring a  primary  tracheotomy  or  necessitating  oft-repeated  short 
attempts  at  dilatation.  The  nature  of  laryngeal  stricture  is  such, 
together  with  the  resisting  quality  of  the  laryngeal  box,  that,  in  order 
to  produce  proper  dilatation  something  must  be  introduced  within  the 
larynx  which  will  remain  there  an  indefinite  time,  producing  con- 
tinuous pressure,  and,  if  possible,  allow  breathing  to  be  carried  on 
through  the  larynx  without  the  aid  of  tracheotomy. 


Fig.  441. 


Whistler's  cutting  dilator. 

It  was  not  until  the  principle  of  laryngeal  tolerance  was  proven 
by  the  late  Dr.  Joseph  O'Dwyer,  of  New  York,  by  his  method  of 
intubation  as  applied  to  diphtheritic  croup,  that  these  latter  barriers 
to  permanent  intralaryngeal  pressure  were  overcome,  and  we  can 
say  without  much  fear  of  contradiction  that  the  present-day  treat- 
ment of  laryngeal  stenosis,  whatever  its  nature,  consists  in  the  appli- 
cation of  the  principles  of  intubation. 

So  strongly  imbued  was  Dr.  O'Dwyer  himself  with  his  belief  in 
the  success  of  intubation  for  this  purpose  that  he  said:1  "Had  intu- 
bation of  the  larynx  proved  a  complete  failure  in  the  treatment  of 
croup  I  should  still  feel  amply  repaid  for  the  time  and  expense  con- 
sumed in  developing  it,  for  I  believe  that  it  offers  the  most  rational 
and  practical  method  yet  devised  for  the  dilatation  of  chronic  stric- 
ture of  the  glottis."  Subsequent  results  have,  in  my  experience, 
substantiated  Dr.  O'Dwyer's  belief. 

The  indications  for  intubation  in  laryngeal  stricture  may  be  classi- 
fied as  follows: 

1.  Gradual  stenosis  of  a  more  or  less  long-standing  nature,  not  of 
a  necessity,  however,  demanding  an  immediate  operation. 

2.  Acute  stenosis  calling  for  immediate  relief,  either  primary  in 
its  nature  or  an  exacerbation  of  an  already  existing  condition. 

3.  Where  we  wish  to  produce  sufficient  dilatation  to  dispense  with 


1  New  York  Medical  Journal,  March  10,  1888. 
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the  wearing  of  a  tracheal  canula,  thereby  establishing  respiration 
through  the  normal  channel. 

These  three  groups  are  not  arbitrary  in  their  division,  and  one 
may  at  times  merge  into  another,  especially  as  far  as  the  first 
and  second  are  concerned,  for  we  must  always  remember  that  all  cases 
of  laryngeal  or  tracheal  stenosis,  however  gradual,  may,  at  any  moment, 
I nke  upon  themselves  a  sudden  exacerbation. 

Before  going  further  into  any  detailed  discussion  of  the  adapta- 
bility of  intubation  in  the  foregoing  types  of  cases,  and  the  principles 
guiding  the  performance  of  the  same,  let  me  say  that  the  fundamental 
underlying  consideration  which  should  always  guide  us  is  a  proper 
diagnosis.  This  cannot  be  too  strongly  emphasized,  for  I  think  that 
the  failures  and  the  disappointments  which  may  have  overtaken  us 
have  been  largely  due  to  a  lack  of  appreciation  of  the  exact  nature 
of  the  case  in  hand.  This  discrimination  includes,  among  other 
things,  not  only  an  appreciation  of  the  original  cause,  but  also  the 
nature  and  location  of  the  swelling,  density  of  the  tissue  involved, 
whether  or  not  there  be  ulceration,  and  whether  the  immediate 
condition  of  the  patient  is  such  as  to  permit  of  the  extra  exertion 
necessary  for  a  proper  operative  manipulation.  No  one  for  a 
moment  should  think  of  performing  intubation  without  a  previous 
laryngeal  examination,  and  if  a  complete  examination  cannot  be 
made  and  we  cannot  come  to  a  fairly  accurate  conclusion  as  to  both 
the  cause  and  nature  oi  the  obstruction,  the  operation  should  give 
way  to  tracheotomy,  with  a  view  to  using  intubation  subsequently. 
Bearing  on  this  point  is  another  important  consideration,  that  of 
always  being  prepared  to  do  a  tracheotomy  in  the  event  of  failure  of 
intubation. 

It  is  in  the  second  class  of  cases  where  intubation  in  comparison 
with  tracheotomy  is  put  to  its  severest  test,  and  those  of  us  who 
may  be  its  strongesl  advocates  must  not  be  so  much  prejudiced  in 
its  favor  that  we  cannot  see  its  impracticability  in  certain  cases, 
remembering  that  no  one  operation  is  without  its  limitations. 

It  goes  without  saying  that  in  the  second  class  of  cases,  where  we 
wish  to  choose  between  intubation  and  tracheotomy,  that  intubation 
should  be  chosen  if  applicable,  thus  avoiding  the  cutting  operation ; 
but  the  decision  should  be  made  only  after  due  consideration  of  all 
the  contingencies. 

Perhaps  it  is  in  the  third  class  of  cases,  namely,  where  we  wish  to 
dispense  with  the  tracheal  canula,  that  intubation  has  its  most  posi- 
tive application  in  adult  stenosis,  being  closely  allied  in  this  respect 
to  the  first  class.  It  is  here  that  we  come  into  direct  comparison 
with  the  other  and  older  methods  of  dilatation.  An  intubation  tube 
has  the  advantage  of  being  tolerated  in  the  larynx  for  an  indefinite 
length  of  time,  thus  producing  a  constant  degree  of  absorbing  pressure, 
which  is  the  main  point  to  be  gained,  and  there  is  an  opportunity 
offered  for  altering  the  size  and  conformation  of  the  tubes  to  meet 
the  changing  conditions.    It  has  been  proven  by  many  cases  that 
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an  intubation  tube  may  be  worn  indefinitely  with  a  comparative 
degree  of  comfort,  the  patients,  in  most  cases,  learning  to  adjust 
themselves  to  the  new  method  of  breathing. 

With  the  tracheotomy  tube  in  situ  we  have  ample  time  and  oppor- 
tunity to  study  the  shape  of  the  stenosis  and  to  make  sufficient  trial 
with  various  sized  and  shaped  tubes,  and  this  with  the  minimum 
amount  of  suffocation  or  exhaustion.    It  may  be  feasible  in  the 
beginning  to  make  an  explorative  introduction  with  either  a  Schroetter 
tube  or  a  laryngeal  sound  of  some  kind;  but  I  have  always  held  and 
still  do  hold  to  the  opinion  that  if  a  Schroetter  tube  can  be  passed 
an  intubation  tube  of  the  same  or  larger  calibre  can  be  as  well  passed 
and  be  retained,  when  we  then  get  the  advantage  of  a  continued 
pressure  without  subjecting  the  patient  to  repeated  and  ofttimes 
ineffectual  attempts  at  permanent  dilatation.    It  is  frequently  the 
ease  that  intubation  cannot  be  performed  as  the  primary  operation, 
and  we  must  depend  on  it  only  for  secondary  dilatation  after  the 
performance  of  tracheotomy.    Under  these  circumstances  it  is  well 
to  perform  the  tracheotomy  as  high  up  as  possible,  as  it  is  much 
•easier  for  the  subsequent  introduction  and  retention  of  the  intubation 
tube  than  when  the  tracheal  opening  is  low  clown  and  possibly  beyond 
the  reach  of  the  end  of  the  intubation  tube.    Intubation  should  be 
performed  as  soon  as  possible  after  the  tracheotomy,  in  order  to 
avoid  the  secondary  stricture,  which  is  liable  to  occur  at  the  superior 
margin  of  the  tracheotomy  wound,  which  sometimes  has  to  be  over- 
come before  the  intubation  tube  can  be  properly  introduced.  The 
longer  a  tracheotomy  tube  remains  in  an  adult  larynx  the  more  diffi- 
cult does  it  become  to  reach  the  larynx  with  the  guiding  intubation 
linger  and  tube,  as  the  tracheotomy  prevents  the  larynx  from  rising 
on  phonation ;  this  difficulty  is  increased  in  a  very  small  patient,  where 
the  larynx  is  naturally  beyond  the  control  of  the  introducing  finger. 

One  of  the  former  objections  and  perplexities  of  intubation  in 
adult  cases  was  the  uncertainty  as  to  the  retention  of  the  tube  for 
any  length  of  time,  and  the  probability  of  its  being  ejected  in  a  fit 
•of  coughing;  this  objection,  however,  has  been  satisfactorily  met  by 
the  recent  suggestion  and  modification  of  Dr.  John  Rogers,  of  New 
York  (Fig.  442),  consisting  of  a  retaining  arm  which  is  screwed  at 
right  angles  in  a  threaded  opening  in  front  of  the  intubation  tube, 
at  the  site  of  the  tracheal  opening.  It  is  prevented  from  unscrewing 
while  in  position  by  having  a  small  plug  or  pin  inserted  in  a  groove 
on  the  upper  surface  of  the  arm.  Thus  the  tube  is  easily  retained, 
resisting  all  efforts  at  expulsion,  and  at  the  same  time  the  supple- 
mentary device  may  be  easily  removed  at  the  will  of  the  patient  or 
operator,  and  the  tube  subsequently  removed  in  the  usual  manner. 
It  might  be  thought  at  first  that  there  would  be  considerable  danger 
from  the  plugging  up  of  the  tube  by  retained  secretions,  but  this 
rarely  happens  in  adult  cases,  and  if  there  be  any  tendency  in  that 
direction  steam  inhalations  may  at  times  be  used,  or  the  tube  removed 
from  time  to  time  for  the  purpose  of  cleansing. 
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The  method  of  finding  the  point  in  the  intubation  tube  for  the 
insertion  of  the  arm  is  as  follows :  The  intubation  tube  having  been 
placed  in  the  larynx  after  the  tracheotomy  tube  has  been  removed, 
a  mark  is  made  on  the  intubation  tube  through  the  tracheotomy 
wound,  either  by  a  fine  hot  stiff  metal  probe  which  burns  a  permanent 
marking,  or  by  scratching  the  tube  with  the  point  of  a  stiff  hand 
instrument;  then  the  intubation  tube  is  removed  and  the  instrument- 
maker  fits  the  threaded  arm  at  the  point  of  the  marking.  In  the 
Journal  of  the  American  Medical  Association,  June,  1900,  Dr.  Emil 
Mayer,  of  New  York,  describes  a  hollow  introducing  handle  which 


Fig.  442. 


Rogers'  intubation  set  for  chronic  stenosis. 


is  continuous  with  the  intubation  tube,  a  most  valuable  device  for 
intubation  in  certain  cases,  which  has  for  its  object  the  prevention 
of  the  cutting  off  of  the  air  during  the  operation. 

Shape.  The  shape  of  the  tube  used  in  adult  intubation  is  the  same 
as  that  used  for  the  relief  of  croup  in  children,  only  larger  and  longer. 
For  general  convenience,  a  set  of  three  tubes  will  be  found  sufficient, 
viz. :  a  small,  medium,  and  large  size.  If  any  special  form  of  stenosis 
has  to  be  overcome  wherein  the  ordinary  shaped  tube  cannot  be 
used,  it  will  be  necessary  to  change  the  shape  in  accordance  with 
the  case  in  hand.    The  introducing  and  extracting  instruments  should 
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be  heavier  and  stouter  than  those  used  with  the  croup  tubes,  in  order 
to  permit  of  more  force  in  passing  the  different  strictures.  The  tube 
may  be  either  of  hard  rubber  or  metal ;  the  metal  tube  being  heavier,  is 
advantageous  sometimes  in  sinking  lower  down  in  the  larynx  and 
not  rising  up  so  far  in  the  act  of  deglutition.  The  secretions  are 
somewhat  more  liable  to  collect  in  metal  tubes,  although  it  is  unusual 
for  either  to  become  obstructed  sufficiently  to  necessitate  removal. 
Although  there  is  considerable  difference  in  the  weight  between  the 
metal  and  hard-rubber  tubes,  they  seem  to  be  about  equally  well 
tolerated.  The  technique  of  intubation  in  the  adult  is,  in  the  main, 
the  same  as  when  clone  for  croup  in  children,  and  where  a  minimum 
of  force  is  to  be  exerted,  and  where  the  epiglottis  can  be  well  managed 
by  the  left  forefinger,  the  operation  is  comparatively  easy  for  those 
who  have  had  any  experience.  On  the  other  hand,  where  an  extra 
amount  of  force  is  to  be  exerted  and  where  the  epiglottis  cannot  be 
easily  controlled,  the  operation  becomes  more  difficult.  We  are  apt  to 
find  this  latter  difficulty  in  very  tall  patients  and  in  those  who  have 
worn  a  tracheal  canula  for  a  long  while,  rendering  the  larynx  inactive. 

Under  certain  circumstances,  where  the  entrance  to  the  stricture  is 
very  small  or  situated  away  from  the  median  line,  thus  increasing 
the  difficulty  of  inserting  the  tube,  it  may  be  well  to  try  its  intro- 
duction with  the  aid  of  the  laryngeal  mirror;  but  as  soon  as  the  tube 
enters  the  stricture  the  mirror  will  have  to  be  quickly  dropped  and 
the  forefinger  of  the  mirror  hand  transferred  to  the  head  of  the  tube, 
to  exert  the  proper  pressure  and  to  hold  it  in  place  while  the  intro- 
ducing instrument  is  being  withdrawn.  Increased  experience  has 
led  me  to  advise  intubating  by  aid  of  the  mirror  in  all  cases  of  adult 
stenosis,  if  possible  to  do  so.  The  string  should  be  allowed  to  remain 
until  we  are  quite  assured  that  the  breathing  is  easier  and  there  is 
no  danger  of  the  tube  becoming  occluded  or  coughed  out.  Especially 
is  this  necessary  where  the  calibre  of  the  tube  is  very  small.  If  we 
leave  the  patient  with  the  string  attached,  which  we  can  do  longer 
in  an  adult  than  in  a  child,  directions  should  be  given  to  withdraw 
the  tube  by  means  of  the  string  whenever  the  patient  is  unable  to 
clear  the  tube  by  coughing  and  there  is  danger  of  suffocation.  They 
should  be  cautioned,  however,  not  to  act  too  hastily,  else  it  might 
be  difficult  to  replace  the  tube,  especially  if  there  had  been  difficulty 
in  the  first  introduction.  It  is  well  to  use  medicated  steam  inhala- 
tions in  order  to  prevent  drying  of  secretions  in  the  tube.  Patients 
differ  with  respect  to  the  amount  of  irritation  produced  by  the  tube ; 
but,  as  a  rule,  it  becomes  better  tolerated  day  by  day.  The  same 
may  be  said  relative  to  deglutition  which,  as  in  children,  is  the  most 
difficult  feature  to  overcome.  This  difficulty,  in  a  measure,  may  be 
obviated  by  having  the  patient  swallow  while  lying  down,  with  the 
head  lower  than  the  rest  of  the  body,  or  by  leaning  over  a  chair,  or 
by  resorting  to  an  oesophageal  tube  or  rectal  enemata,  which  means 
should  be  dispensed  with  as  soon  as  the  patient  can  accustom  him- 
self to  swallowing  in  the  usual  way. 
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The  removal  of  the  tube  may  be  accomplished  with  or  without  the 
aid  of  the  laryngeal  mirror.  I  think,  however,  the  former  way  is 
preferable,  as  then  we  can  see  the  point  of  the  extractor  enter  the 
tube,  thereby  lessening  the  danger  of  lacerating  the  mucous  mem- 
brane by  ineffectual  attempts  at  removal.  While  the  tube  is  in  the 
larynx  examinations  should  be  made  to  see  that  its  proper  position 
is  maintained  and  that  the  opening  does  not  become  occluded  by 
•overlapping  swollen  mucous  membrane. 

FOREIGN  BODIES  IN  NOSE  AND  THROAT. 

The  lodgement  of  foreign  bodies  in  the  nose  and  throat  is  of  very 
•common  occurrence,  the  articles  so  lodged  consisting  of  almost  every 
conceivable  object  large  enough  to  be  retained  in  the  various  cavities. 
In  the  nose  it  generally  happens  in  early  childhood,  and  is  the  result 
■of  their  being  placed  there,  either  by  the  child  itself  or  by  compan- 
ions. When  detected  immediately  after  their  introduction  it  be- 
comes simply  a  matter  of  examination  and  removal,  generally  without 
any  resulting  harm,  but  very  frequently  they  remain  in  the  nose  for 
a  long  while  without  the  knowledge  of  the  parents,  setting  up  symp- 
toms of  obstruction,  epistaxis,  pain,  mucopurulent  discharge,  and  all 
the  symptoms  of  a  decided  rhinitis.  As  a  matter  of  experience,  they 
are  so  generally  placed  in  but  one  side  of  the  nose  that  it  is  almost 
an  axiom  that  a  unilateral  mucopurulent  sanguineous  discharge  from 
the  nose  is  always  strongly  indicative  of  a  foreign  body.  When  this 
■condition  is  present  it  may  be  recognized  on  examination  of  the 
nose,  when,  if  the  foreign  body  is  low  down  and  not  covered  by 
swollen  mucous  membrane,  its  presence  is  readily  determined.  If, 
however,  the  suspected  substance  is  further  in  it  will  be  necessary  to  use 
a  blunt  metal  probe,  passing  it  well  down  in  the  inferior  meatus,  and 
then,  if  undetected,  up  into  the  higher  nasal  region,  when,  if  present, 
the  familiar  grating  sensation  of  a  foreign  body  will  be  imparted 
by  the  probe.  It  is  best  to  facilitate  the  manipulation  of  the  probe 
by  the  application  of  cocaine.  Frequently  when  the  foreign  body  has 
resided  in  the  nose  for  a  long  while,  it  may  become  encysted  or  cov- 
ered with  lime  salts.  Their  removal  is  best  accomplished  under  cocaine 
and  adrenalin  by  means  of  a  suitable  nasal  forceps,  preferably  one 
with  a  slightly-rounded  olive  point,  so  that  the  foreign  body  may  be 
securely  grasped  around  its  circumference.  If  the  substance  is  con- 
veniently situated  its  removal  may  be  effected  by  the  use  of  a  strong 
bent  probe  rather  broad  and  in  the  shape  of  a  hook.  If  very  loose  in 
the  nose,  and  well  clown,  the  foreign  body  may  be  expelled  by  forcible 
blowing  of  the  nose  with  the  unobstructed  side  and  mouth  closed. 
It  may  be  necessary  in  some  instances  to  push  the  substance  back 
into  the  nasopharynx;  but  I  think  this  should  be  avoided  if  possible. 
While,  usually,  removal  may  be  effected  by  local  anaesthesia,  it  may 
be  necessary,  owing  to  its  size,  conformation,  and  the  irritability  of 
the  child,  to  employ  general  anaesthesia. 
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In  a  certain  number  of  cases  foreign  bodies  which  lodge  in  the  nose 
become  incrusted  with  the  salts  of  the  nasal  secretions,  the  foreign 
body  being  the  nucleus,  and  the  calcareous  deposit  is  superimposed, 
cither  in  a  solid  mass  or  in  layers.  Sometimes  on  breaking  the 
rhinolith  we  may  find  the  nucleus  absorbed  or  the  cavity  containing  a 
thick  secretion.  This  may  be  accounted  for  by  supposing  the 
original  nucleus  to  have  been  a  particle  of  hard  or  inspissated  mucus, 
•or  a  small  detached  piece  of  dead  bone.  Rhinoliths  should  be 
treated  in  the  same  manner  as  ordinary  foreign  bodies,  as  their 
symptoms  are  the  same. 

Foreign  substances  of  various  natures  may  become  accidentally 
impacted  in  the  pharynx  and  larynx  in  a  variety  of  ways,  particles 
■of  food  and  fish-bones  during  the  processes  of  eating,  swallowing  of 
toothplates,  pins,  and  nails  held  in  the  mouth  in  various  occupations, 
•coins,  parts  of  toys,  and  other  substances  which  children  are  constantly 
holding  in  their  mouths. 

The  symptoms  of  impaction  of  the  pharynx  or  larynx  come  on  so 
quickly  that  the  history  is  very  easily  obtained.  They  vary  accord- 
ing to  the  location  of  the  impaction  and  the  nature  of  the  foreign  body 
which  becomes  impacted.  In  the  pharynx  the  symptoms  are  gen- 
erally those  of  pain  and  dysphagia,  and  in  the  larynx  of  pain  and 
dysphoria,  cough,  excessive  laryngeal  irritation,  and  impaired  breath- 
ing. Frequently  if  the  substance  be  small  and  of  an  irritating  nature, 
it  is  expelled  by  either  coughing  or  vomiting,  and  the  patient  continues 
to  complain  with  positiveness  that  the  foreign  body  is  still  there.  In 
some  instances  it  is  very  difficult  to  assure  the  patient  that  the  foreign 
body  has  been  expelled.  The  exact  location  and  nature  of  the  im- 
pacted substance  can  only  be  definitely  made  out  by  a  proper  exami- 
nation in  the  upper  phaiynx,  by  depression  of  the  tongue  and  the  use 
■of  the  postnasal  mirror,  and  in  the  lower  pharynx  and  larynx  by  the 
use  of  the  laryngeal  mirror,  or  possibly  by  the  application  of  the 
X  -rays.  The  treatment  of  foreign  bodies  impacted  in  those  localities 
will  depend  upon  their  nature  and  seat  of  impaction.  If  it  is  im- 
possible to  eject  them  by  means  of  coughing,  vomiting,  or  by  inversion 
of  the  patient,  it  will  be  necessary  to  resort  to  instrumentation.  This 
may  be  brought  about  in  the  upper  pharynx  by  depression  of  the 
tongue  and  the  use  of  strong,  properly-shaped  forceps.  In  the  lower 
pharynx  and  in  the  larynx  it  will  be  necessary  to  use  endolaryngeal 
forceps  suitable  to  reach  the  desired  object.  If  the  exact  nature  of 
the  object  can  be  easily  determined,  it  is  a  very  wise  precaution  to 
try  the  forceps  on  an  object  of  the  same  or  similar  nature,  so  as  to  be 
sure  that  the  forceps  will  properly  hold  any  engaging  object  in  the 
throat  and  prevent  slipping.  This  is  especially  important  if  the 
object  be  impacted  within  the  larynx.  Both  the  examination  and 
the  instrumentation  should  be  done  under  the  influence  of  a  thorough 
■cocainization.    This  not  only  makes  the  extraction  of  the  foreign 


876 


NOSE  AND  THROAT. 


body  much  more  easy,  but  it  also  will  allay  the  irritation  caused  by 
the  impaction.  If  the  character  of  the  object  is  definitely  known  and 
is  lodged  in  the  subglottic  region,  the  use  of  the  O'Dwyer  short,  cylin- 
drical foreign  body  intubation  tubes  may  be  brought  into  requisition. 

The  value  of  utilizing  the  method  of  direct  laryngoscopy  as  insti- 
tuted by  Kirstein  has  been  mentioned  as  affording  assistance  in  the 
search  for  and  removal  of  foreign  bodies  in  the  trachea.  This  method 
when  practicable  would  seem  to  possess  considerable  advantage.  In- 
stances have  been  reported  by  Ingals,1  F.  K.  Hamilton,2  and  others. 


1  New  York  Medical  Journal,  September  17,  1898. 
'  Australian  Medical  Gazette,  May,  1898. 
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NEOPLASMS  OF  THE  NOSE  AND  LARYNX;  THE  LOCAL, 
MEDICINAL,  AND  SURGICAL  TREATMENT 
OF  THE  LARYNX. 

By  W.  E.  CASSELBERRY,  M.D. 

NEOPLASMS  OF  THE  NOSE. 

Benign  Neoplasms,  Nasal  Polypus  (Edematous).  (Edematous 
nasal  polypus  is  a  tumor  of  a  gelatinous  consistency,  more  accurately 
•described  as  oedematous  fibroma,  which  originates  from  the  mucosa 
■or  mucoperiosteum  in  consequence  of  chronic  inflammation,  espe- 
cially of  the  ethmoid  region.  It  is  sometimes  designated  as  myxoma; 
but  it  is  not  identical  with  that  neoplasm,  as  it  occurs  elsewhere,  and 
it  differs  from  it  in  histogenesis.1  The  form,  aspect,  and  consistence 
of  a  polyp  has  been  likened  to  a  grape-pulp,  but  scarcely  with  accu- 
racy. The  natural  shape  is  pyriform,  but  this  is  often  varied  by 
pressure.  When  small  it  is  sessile;  but  it  becomes  pedunculated  by 
gravity  as  development  proceeds,  and  the  point  where  the  pedicle 
is  confounded  with  the  tissues  of  attachment  is  known  as  the  "root." 
The  color  varies  according  to  vascularization,  from  a  yellowish-blue 
gray  to  pinkish  red,  and  the  surface  is  smooth  and  glistening.  It 
may  be  single,  but  is  usually  found  multiple,  and  occurs  in  all  sizes 
from  that  of  a  pea  to  a  walnut  or  larger.  When  single  it  is  less  apt 
to  recur  after  removal,  or  recurrence  is  longer  deferred.  Exceptionally 
it  may  lie  far  back  in  the  nostril,  or  even  project  into  the  nasopharynx, 
when  it  is  apt  to  be  more  fibrous,  and  is  then  known  as  retronasal 
fibromucous  polypus.  Polyps  are  stated  to  be  rare  in  childhood- 
but  I  have  observed  them  from  the  age  of  eight  years  upward,  and 
a  case  under  one  year  assumed  to  be  congenital  has  been  reported. 
Also  I  have  known  them  to  develop  at  the  advanced  age  of  eighty 
years. 

Etiology.  The  most  frequent  underlying  condition  is  ethmoiditis, 
a  chronic  inflammation  of  the  mucoperiosteum  and  bone  of  the 
ethmoid  labyrinth  and  middle  turbinated  body.  The  polypoid  thick- 
ening and  granulation  tissue  from  which  polyps  develop  is  the  result 
of  simple  inflammatory  action  which  varies  toward  oedema.  An 
analysis  of  the  evidence2  favors  the  view  that  the  inflammation  begins 

1  John  N.  Mackenzie    The  Journal  of  Laryngology  and  Rhinology,  February.  1897,  p.  57. 
s  Cordes.   Arehiv  f.  Laryngologie,  1900,  Band  ix.,  Heft  2. 
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iii  the  mucosa,  and  thence  is  liable  to  extend  to  the  periosteum  and 
hone,  although  a  few1  contend  that  the  initial  lesion  is  in  the  bone. 
A  disintegration  of  bone,  or  rarefying  osteitis,  is  often  associated. 
There  may  be  actual  caries2  of  bone;  but  usually  the  condition  is 
better  described  as  a  degeneration,  in  which  state  it  is  easily  denuded 
and  its  trabecular  readily  broken  down.  ZuckerkandTs3  observation 
on  cadavers,  that  two-thirds  of  all  nasal  polypi  proceed  from  the 
middle  meatus  beneath  the  middle  turbinated  body,  is  confirmed  by- 
accurate  clinical  examination.    (Figs.  443  and  444.)    The  polyp  buds. 


Fig.  443. 


Representing  the  outer  bony  wall  of  the  left  naris,  with  the  middle  turbinated  body  turned 
upward  to  show  beneath  the  hiatus  semilunaris,  to  the  edges  of  which  polyps  are  frequently 
attached.  (Author's  specimen.) 

proceeding  from  the  ethmoidal  labyrinth  grow  in  the  direction  of 
the  least  resistance  downward  through  the  hiatus  semilunaris,  which 
is  the  common  outlet,  and  form  attachments  to  its  projecting  lower 
edge  and  to  the  bulla  ethmoidalis  above.  The  point  is,  that  although 
distinct  polyps  are  found  to  be  attached  to  the  borders  of  the  hiatus,, 
in  a  large  proportion  of  cases  the  initial  lesion  is  a  diffuse  ethmoiditis. 

Next  in  frequency  polyps  originate  from  the  free  border  of  the 
middle  concha,  then  from  the  superior  meatus,  superior  concha,  and 
accessory  sinuses.    In  typical  form  they  are  very  rare  on  the  inferior 

1  Lambert  Lack.   The  Journal  of  Laryngology,  Rhinology,  and  Otology,  February,  1901,  p.  64. 

2  Edmond  Woakes.   Nasal  Polypus,  etc.,  in  Relation  to  Ethmoiditis. 

3  Zuckerkandl.   Anatomie  der  Nasenhohle,  S.  64  et  seq. 
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concha  and  septum,  although  sessile  polypoid  tissue  is  common  on 
the  former  and  at  the  rear  of  the  septum,  while  other  tumors,  notably, 


Fig.  444. 


Outer  wall  of  the  right  uasal  cavity,  exhibiting  three  polypi.  (Zuckerkandl.) 


Fig.  445. 


angioma,  papilloma,  and  sarcoma,  occur  at  the  anterior  part  of  the 
septum,  and  are  sometimes  loosely  spoken  of  as  polyps.  The  neurosis 
which  is  fundamental  to  asthma  and  hay 
fever  may  be  regarded  as  one  of  the  predis- 
posing causes  of  ethmoiclitis,  for  it  is  a  fre- 
quent concomitant  in  this  class  of  cases.  The 
various  causes  of  acute  and  chronic  rhinitis 
to  which  reference  may  be  made  are  also 
operative.  Obstructive  deformities  of  the 
septum  may  encourage  the  formation  of  nasal 
polypi,  in  which  case  they  are  often  found  also 
in  the  larger  nostril,  and  when  in  the  narrow 
nostril  behind  the  obstruction.  (Fig.  445.) 
A  purulent  outflow  through  the  hiatus  semi- 
lunaris from  empyema  of  the  antrum  of  High- 
more  is  an  exciting  cause  of  ethmoiclitis  and 
polypus,  and  the  same  may  be  said  of  primary 
suppuration  of  the  frontal  and  sphenoidal 
sinuses  and  ethmoid  cells.  Especially  in 
maxillary  sinusitis  of  dental  origin  the  suppuration  of  the  antrum 
seems  to  precede  the  formation  of  potypi.  On  the  other  hand, 
suppuration  of  these  cavities  seems  more  often  to  result  from  a 


Nasal  polypus  in  conjunction 
with  obstructive  deformity  of 
the  septum.   (Author's  case.) 
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closure  of  their  orifices  by  polyps  which  were  primarily  the  outgrowth 
simply  of  an  initial  non-suppurative  ethmoiditis.  I  have  frequently 
observed  simple  ethmoiditis  with  polypus  and,  perhaps,  asthmatic 
symptoms,  but  without  any  sinus  suppuration,  and  years  later  en- 
countered the  same  cases  then  affected  by  suppuration  in  one  or 
more  sinuses,  or,  with  bilateral  polypi  there  may  be  sinus  suppura- 
tion on  one  side  and  not  on  the  other. 

Pathology.  The  pathogenesis  of  nasal  polypus  has  been  outlined 
in  considering  the  etiology.  It  is  further  elaborated  in  the  section 
•on  pathological  histology. 

Microscopic  Appearance.1  The  epithelium  is  ciliated  columnar, 
thickened  in  areas.  The  stroma  is  a  network  of  areolar  tissue,  the 
size  of  whose  meshes  is  determined  by  the  amount  of  serous  infil- 
tration. The  meshes  contain  under  high  power  granular  coagulated 
fibrin,  cobweb-like  threads  of  fibre  bundles,  and  small  round  cells, 
which  are  more  numerous  in  the  immediate  vicinity  of  the  blood- 
vessels from  which  they  exude.  From  the  round  cells  young  con- 
nective tissue  is  formed  with  its  branching  cells.  The  serum  contains 
salts  in  solution  and  mucin 

Polypoid  Cysts.  Occasionally  a  growth  which  has  the  external 
appearance  of  an  oedematous  nasal  polypus  is  found  to  be  a  cyst, 
the  fluid  contents  usually  escaping  as  the  wire  is  tightened  around 
its  pedicle.  It  may  lie  small  or  large,  single  or  multiple,  and  exist 
alone  or  in  association  with  ordinary  polyps  growing  from  the  same 
situation.  In  one  case  the  cyst  that  grew  from  the  posterior  part 
of  the  middle  meatus  twice  recurred,  each  time  as  a  cyst.  Again, 
polyps  may  be  partly  cystic,  the  spaces  containing  at  times  a  yel- 
lowish purulent  fluid.  Both  are  regarded  as  glandular  retention 
cysts.  They  differ  from  cysts  of  the  middle  turbinated  bone  and 
from  dentary  cysts. 

Symptoms.  Nasal  obstructions,  excess  of  secretion,  intranasal 
pressure,  and  headache,  defective  speech,  aural  complications,  impair- 
ment of  smell  and  taste,  and  nasal  reflexes — e.  g.,  asthma,  migraine, 
cough,  sneezing,  etc. — are  the  salient  manifestations.  The  tumors 
are  prone  to  swell  in  damp  weather,  thus  increasing  the  nasal  ob- 
struction. Mouth-breathing  will  result  in  irritation  of  the  pharynx 
and  larynx.  The  secretion  may  be  simply  mucous,  possibly  excor- 
iating, or  in  case  of  conjoined  sinus  suppuration  it  will  be  purulent 
and  may  then  be  fetid.  The  speech  is  "dead"  from  absence  of  nasal 
resonance. 

Impairment  of  the  sense  of  smell  may  be  the  first  symptom, 
as  in  one  patient,  a  physician,  who  complained  only  that  he  had 
lost  his  customarily  keen  olfactory  sense,  and  in  whom  polypi 
buds  could  barely  be  seen  jutting  out  from  beneath  the  middle  tur- 
binated bodies.  In  fact,  the  disease  presents  so  many  important 
phases  in  connection  with  its  associated  underlying  and  resulting 


i  Jonathan  Wright.   Transactions  of  the  American  Laryngological  Association,  1893,  p.  69. 
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conditions  that  a  clinical  classification,  with  brief  case-descriptions 
and  illustrations,  will  best  portray  it. 

Nasal  Polypus  with  Simple  Ethmoiditis.  Mr.  B.,  aged  forty  years, 
complains  of  pressure  far  back  between  the  eyes.  The  base  of  the 
nose  externally  is  broadened,  and  there  is  infra-orbital  swelling  which 
simulates  the  physiognomy  of  Bright's  disease.  There  is  great  en- 
largement of  the  middle  turbinated  bodies,  which  press  firmly  against 
the  septum  on  each  side.  They  have  a  glistening  aspect  and  are 
cedematous,  pultaceous  to  the  touch.  (Fig.  446.)  A  compact  bunch 
of  small  polyps  jut  out  from  beneath  each  middle  concha. 

Mr.  N.  M.,  aged  fifty  years,  had  a  few  polyps  removed  ten  years 
ago.  Nasal  respiration  has  since  been  free,  but  of  late  years  he  has 
suffered  a  sense  of  pressure  far  back  between  the  eyes,  at  times  so 
severe  as  to  induce  a  high  degree  of  nervous  excitement.  Enormous 
osseous  overgrowth,  with  polypoid  degeneration  of  the  middle  tur- 
binated bodies,  which  together  with  a  small  polypus  literally  pack 


Fig.  446.— Etbmoiditis  with  nasal  polypi  and  polypoid  degeneration  of  the  middle  turbinated 
bodies.   (Author's  case.) 

Fig.  447. — Representing  on  one  side  polyps  growing  from  the  ethmoid  region,  visible  only  after 
resection  of  the  middle  turbinated  body.   (Author's  case  ) 


the  upper  channels  of  the  nose.  Resection  of  the  middle  turbinated 
bodies  was  made  which  laid  bare  the  hiatus,  bulla  ethmoiclalis,  and 
in  part  the  other  ethmoid  cells,  from  which  polyps  could  then  be 
seen  to  protrude,  and  whose  walls  were  in  a  similar  state  of  polypoid 
degeneration.  On  the  left  side,  curiously,  no  true  polyps  had  been 
visible  until  after  removal  of  the  middle  turbinated  body,  when  two, 
of  good  size,  but  of  flat  shape,  were  exposed,  which  projected  from 
the  region  of  the  ethmoid  cells.  (Fig.  447.)  The  term  "intracellular 
polyps"1  has  been  given  to  this  type,  in  which  growths  proceeding 
from  the  ethmoid  cells  are  contained  in  the  middle  meatus  beneath 
an  enlarged  and  perhaps  excavated  middle  concha.  In  a  study 
embracing  a  series  of  forty  cases  of  nasal  polypus,  fourteen  were  of 
the  class  represented  by  these  two.    In  most  of  them  there  was 


Fig.  446. 


Fig.  447. 


1  Bosworth.  Transactions  of  the  American  Laryngological  Association. 
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polypoid  transformation  of  the  middle  turbinated  body,  and  two  of 
them  had  each  a  large  typical  polyp  developed  from  this  process  of 
the  ethmoid,  aside  from  the  other  polyps  which  proceeded  from  the 
middle  meatus. 

Nasal  Polypus  with  Vasomotor  Ethmoiditis.  This  class  is  introduced 
in  recognition  of  a  complex  of  symptoms  which  includes,  with  varia- 
tions, asthma,  hay  fever,  hyperaesthetic  rhinitis,  intumescent  rhi- 
nitis, and  polypus.  These,  when  occurring  in  the  same  patient, 
indicate  a  fundamental  neurotic  habit.  That  the  neurosis  involves 
an  impairment  of  the  vasomotor  nerve  control  over  the  affected 
areas  is  purely  conjectural;  but  it  is  a  reasonable  hypothesis,  and 
one  which  is  intended  to  keep  in  mind  the  associations  and  partial 
dependence  of  asthma  upon  ethmoiditis  and  polypus. 

Miss  McC.  has  suffered  from  complete  nasal  obstruction  for  several 
years,  together  with  asthma  and  hay  fever.  There  were  multiple 
polypi  which,  after  removal,  would  rapidly  redevelop,  growing  in 
profusion  not  only  from  the  middle  meatus,  but  also  from  the  superior 
meatus  posteriorly,  and  from  both  the  middle  and  superior  turbinated 
bodies.  The  entire  nasal  mucosa  was  in  a  state  of  oedematous  tume- 
faction, as  if  devoid  of  vasomotor  control.  The  hiatus  and  ethmoid 
cells  just  above,  when  exposed  by  resection  of  the  middle  concha, 
were  found  covered  with  polyp  buds  and  granulation  tissue  which 
were  curetted  and  picked  off  b)^  cutting  forceps.  Intermittent  intu- 
mescence of  the  nasal  tissues  continues;  she  is  comparatively  but  not 
absolutely  free  from  asthma,  and  the  hay  fever  is  mitigated. 

Out  of  a  series  of  forty  eases,  this  case  is  representative  of  a  group 
of  nine.  Asthma  was  a  universal  symptom;  four  of  the  nine  had 
hay  fever,  and  the  others  were  especially  susceptible  to  dust,  coal 
smoke,  fog,  aroma  from  horses,  etc.,  which  sufficed  at  any  season  to 
excite  tumefaction. 

Nasal  Polypus  with  Suppurative  Sinusitis.  This  class  is  repre- 
sented in  the  series  of  forty  by  a  group  of  twelve.  Nearly  all  had 
empyema  of  one  or  both  maxillary  sinuses.  Two  had  in  addition 
empyema  of  the  frontal  sinuses,  and  one  of  these  conjoined  suppura- 
tion of  the  ethmoid  cells.  Two  others  had  suppurative  ethmoiditis 
without  involvement  of  the  other  sinuses.  Curiously  enough,  only 
two  of  these  suppurative  cases  suffered  from  asthma,  and  they,  while 
having  polyps  on  both  sides,  had  suppurative  maxillary  sinusitis  on 
only  one  side,  and  in  both  of  them  the  ethmoiditis  polyps  and  asthma 
seemed  to  precede  the  suppuration. 

Mr.  McC,  aged  fifty  years,  has  suffered  from  nasal  polypi  for  ten 
years.  One  year  ago  intense  pain  commenced  over  the  left  frontal 
sinus,  then  supra-orbital  bulging  and  tumefaction,  and  finally,  after 
months  of  intense  suffering,  spontaneous  discharge  of  pus  occurred 
from  the  frontal  sinus.  The  left  middle  turbinated  bone  was  enor- 
mously enlarged  and  in  an  advanced  state  of  polypoid  degeneration, 
t  he  whole  mass,  together  with  some  small  polyps,  being  packed  in  place 
so  firmly  as  to  obliterate  the  middle  meatus  and  to  press  the  septum 
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toward  the  opposite  side.  The  removal  of  this  mass  exposed  polypoid 
excrescences  and  suppuration  of  the  ethmoid  cells,  which  were  then 
scraped  and  drained.    He  had  also  empyema  of  the  maxillary  antrum. 

Miss  P.,  aged  twenty  years.  The  right  middle  turbinated  body  is 
enlarged  and  pressed  against  the  septum.  The  bulla  ethmoidalis  is 
also  enlarged,  the  two  together  presenting  the  deceptive  appearance 
of  a  double  turbinated  body  or  one  that  has  undergone  apparent 
cleavage.  (Fig.  448.)  From  the  fissure  protrude  several  small  polyps 
and  a  purulent  secretion,  which  in  the  absence  of  maxillary  and  frontal 
sinusitis  must  proceed  from  the  ethmoid  cells.  A  fine  probe  inserted 
into  the  fissure  detects  denuded  bone.  Resection  of  the  middle  tur- 
binated body  and  curetting  of  the  bulla  and  vicinity  resulted  in  a 
cure. 

Diagnosis.  It  is  usually  only  necessary  to  look  with  a  good  light 
and  feel  with  a  probe  in  order  to  establish  correspondence  with  the 
physical  characters  described,  but  more  rarely  an  accurate  knowledge 


of  all  pathological  states  is  essential  to  a  precise  diagnosis.  Polypus 
is  to  be  distinguished  from  mere  hypertrophic  rhinitis,  and  septal 
excrescence  by  the  fact  that  the  turbinated  bodies,  although  swollen, 
and  the  septum,  although  deformed,  occupy  their  natural  positions, 
while  a  polypus  occupies  one  of  the  spaces  beneath,  between  or  beside 
these  structures.  (Fig.  449.)  It  is,  moreover,  movable,  and  generally 
of  a  paler  color.  Sarcoma  should  be  carefully  excluded  by  micro- 
scopic examination  in  any  case  in  which  the  clinical  aspects  ap- 
proach malignancy. 

I  have  observed  polypus  and  sarcoma  side  by  side  in  the  same 
nostril,  and  I  am  inclined  to  share  the  widespread  belief  that  ordinary 
polypus  may  in  certain  subjects  become  the  site  of  sarcoma,  although 
it  is  difficult  of  absolute  demonstration. 

So-called  "bleeding  tumors  of  the  septum,"  if  not  simple  vascular 
hypertrophy  or  syphilitic  gummata,  are  usually  angiomata,  telan- 
giectomata,  or  sarcomata. 
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Prognosis.  This  is  excellent  if  the  disease  be  effectively  treated ; 
otherwise  recurrence  is  usual. 

Treatment.  The  best  means  for  the  removal  of  typical  polypi  is  the 
cold  wire  snare,  supplemented  by  sharp  cutting  forceps,  and  occa- 
sionally a  sharp  curette.  The  technique  is  described  in  another  chap- 
ter. Local  medicinal  measures,  such  as  the  injection  into  the  polyps 
of  perchloride  of  iron  solution,  chromic  or  trichloracetic  acids,  arc 
inferior  modes  of  treatment.  Weakened  alcohol,  etc.,  to  discourage 
their  growth,  is  of  questionable  utility.  Apart  from  the  removal  of 
the  polyps  an  important  part  of  the  treatment  consists  in  the  estab- 
lishment of  free  nasal  passages  for  respiration,  drainage,  vision,  and 
instrumental  manipulation,  for  otherwise  the  polyps  can  be  but  im- 
perfectly removed,  and  are  certain  to  recur.  To  this  end  hypertro- 
phied  turbinated  bodies  and  septal  spurs  should  be  reduced  and 
serious  deflections  of  the  septum  straightened.  Furthermore,  in  1891, 
in  a  paper  before  the  American  Laryngological  Association,1 1  proposed 
as  part  of  the  radical  treatmenl  of  nasal  polypus,  the  resection  of  the 
anterior  part  of  the  middle  turbinated  bone  in  order  to  facilitate 
access  to  the  points  of  development,  high  up  in  the  middle  meatus. 
The  method  has  also  been  advocated  by  Griinwald,2  Hajek,3  and  others. 
Associated  sinus  suppuration  should  receive  appropriate  treatment. 

Intranasal  and  Retronasal  Fibromucous  Polypus.  This  neo- 
plasm, also  called  myxofibroma,  contains  a  variable,  often  a  large 
proportion  of  fibrous  tissue  which  gives  it  a  firmer  consistency,  denser 
structure,  and  somewhat  darker  color  than  the  ordinary  mucous 
polypus.  It  is  more  vascular,  and  the  intranasal  growth  remains 
sessile  longer.  It  is  prone  to  originate  toward  the  rear  of  the  nasal 
fossa,  the  median  and  posterior  aspects  of  the  middle  turbinated 
body  or  adjoining  parts  of  the  ethmoid  and  sphenoid  bones  being 
seats  of  attachment.  Thence  it  may  project  forward  or  backward. 
It  is  attached  farther  forward  than  a  regular  nasopharyngeal  fibroma. 
In  diagnosis  one  should  be  careful  to  exclude  sarcoma.  The  symp- 
toms and  treatment  of  the  intranasal  growth  are  the  same  as  for 
ordinary  nasal  polypus.  The  symptoms  and  treatment  of  retronasal 
fibromucous  polypus  cannot  be  better  described  than  in  relating 
the  following  case: 

Mr.  M.,  aged  about  forty  years;  increasing  nasal  obstruction  for 
years.  The  growth  acts  like  a  valve,  permitting  a  slight  ingress  of 
air,  but  closing  the  choanse  upon  expiration,  an  action  which  is  par- 
ticularly noticeable  and  disturbing  during  sleep.  At  first,  if  he  would 
lie  upon  the  right  side  the  tumor  would  gravitate  so  as  to  free  the 
other  side;  but  latterly  it  has  grown  too  large  to  afford  even  this 
relief.    On  examination  posteriorly  the  tumor  is  seen  to  project  from 

1  Casselberry.   Transactions  of  the  American  Laryngological  Association.  1891 . 

2  Griinwald.  Die  Lehre  von  den  Naseneiterungen,  1893.  MUnchen  uud  Leipsig,  Verlag  von 
J.  F.  Lehmann. 

8  Hajek.   Archlv  f.  Laryngologie  und  Rhinologie,  189G,  Band  iv.,  Heft  3. 
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the  right  nostril  into  the  nasopharynx,  which  it  nearly  fills.  (Fig.  450.) 
It  is  barely  visible  by  anterior  inspection,  because  a  deflected  septum 
limits  the  view.  An  effort  to  snare  from  in  front  failed.  A  loop  of 
No.  5  piano  wire  carried  by  a  curved  canula  through  the  mouth  and 
nasopharynx  enveloped  part  of  the  growth,  but  bent  the  canula  before 
,  cutting  through,  and  had  to  be 
detached.  A  cautery  snare  simi- 
larly adjusted  divided  part  of  the 
tumor,  permitting  the  remnant  to 
slip  forward  so  that  it  could  be 
snared  anteriorly. 

Intranasal  Fibroma.  Under  this 
title  it  is  proper  to  include  only 
pure  or  nearly  pure  fibromata 
which  originate  in  the  nasal  fossa? 
anterior  to  the  nasopharynx.  They 
are  rare.  Schmidt1  observed  two 
among  33,000  patients.  The  au- 
thor has  reported2  a  typical  case 
of  strictly  nasal  fibroma  of  dense  consistency,  microscopically  exam- 
ined, which  originated  from  the  vault,  and  which,  pressing  the  septum 
to  the  opposite  side,  had  caused  absorption  of  the  middle  turbinated 
body,  the  trabecular  between  the  ethmoidal  cells,  and  part  of  the 
anterior  wall  of  the  sphenoidal  sinus,  the  nostril  after  its  removal 
presenting  a  large  cavernous  aspect  with  smooth  walls.  It  was  re- 
moved in  fragments  by  the  galvanocautery,  and  has  not  recurred 
during  thirteen  years.  In  the  nasopharynx  pure  fibromata  are 
comparatively  common,  and  some  of  the  nasal  cases  have  originated 
from  parts  bordering  upon  the  nasopharynx — e.  g.,  the  walls  of  the 
posterior  ethmoidal  cells  and  sphenoidal  sinus,  the  posterior  edges  of 
the  septum,  and  the  rear  ends  of  the  turbinated  bodies,  since  here 
is  found  in  greater  abundance  the  fibrous  stratum  from  which  they 
are  assumed  to  develop;  but  no  part  of  the  nose  is  exempt,  for  well- 
authenticated  cases  are  recorded  in  which  the  origin  was  from  the 
anterior  wall  of  the  sphenoidal  sinus,3  the  rear  of  the  vault4  as  demon- 
strated by  an  autopsy;  the  middle5  and  inferior  turbinated  bodies, 
the  roof  of  the  nasal  fossa,6  the  cartilaginous  septum,7  and  the  nasal 
floor. 

Etiology.  One  case,  involving  the  septum,  was  directly  attributable 
to  a  blow  on  the  nose;  in  another  it  followed  some  years  after  the 
removal  of  a  mucous  polyp  from  the  same  site,  and  hence  is  attrib- 

1  Schmidt.  Die  Krankheiten  der  oberen  Luftwege,  1894,  S.  480. 

3  Casselberry.   Nasal  Fibromata.   Journal  of  American  Medical  Association,  April  21,  1888. 

3  Casselberry.   Journal  of  American  Medical  Association,  April  21,  1S88. 

4  Gerdy.   Cited  by  Mackenzie.   Diseases  of  the  Throat  and  Nose,  vol.  ii.  p.  375,  Am.  ed. 

5  C.  H.  Knight.   Journal  of  Laryngology,  Rhinology,  and  Otology,  March,  1896,  p.  156.  New- 
comb.   The  Laryngoscope,  July,  1901,  p.  70. 

0  Mackenzie.   Diseases  of  the  Throat  and  Nose,  vol.  ii.  p.  876,  Am.  ed. 
7  Buchanan.  Glasgow  Medical  Journal,  1882,  p.  211. 


Fig.  450. 


Retronasal  fibromueous  polypus.  (Cohen.) 
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utable  to  a  perversion  of  the  chronic  hypertrophic  inflammatory 
process  similar  to  that  which  results  in  mucous  polypi.  Both  sexes 
and  all  ages  seem  equally  liable. 

Pathology.  Fibrous  tumors  in  this  situation  present  the  ordinary 
pathological  characters  of  fibromata  in  general.  In  consistency  they 
vary,  being  sometimes  very  dense,  and  at  other  times  softer  and  more 
succulent.  The  fibrous  tissue  which  constitutes  the  chief  part  of  the 
growth  is  grouped  in  bundles  of  various  sizes,  or  is  simply  closely 
interlaced  and  devoid  of  definite  arrangement.  A  few  minute  cells, 
either  round  or  spindle-shaped,  may  be  present  among  the  fibres  or 
in  large  numbers  around  the  bloodvessels.  A  smooth  fibrous  capsule 
usually  envelops  the  whole.  The  following  is  Dr.  Jonathan  Wright's 
description  of  sections  from  the  author's  specimen:  "The  sections 
are  largely  made  up  of  fibrous  connective  tissue  whose  outlines  do 
not  show  very  clearly,  owing  probably  to  the  long  time  the  specimen 
has  been  kept.  I  presume  you  are  justified  in  calling  the  growth  a 
fibroma,  although  there  are  a  number  of  (Edematous  areas  in  it,  as 
well  as  the  evidences  more  commonly  regarded  as  those  of  chronic 
inflammation."    ( Fig.  451.) 


FlO.  451. 


Intranasal  fibroma.    X  300.    (Author's  specimen.) 


Symptoms.  The  early  symptoms  are  those  of  a  catarrhal  nature, 
followed  by  obstruction  and  distention  of  the  fossa.  Its  development 
continues,  to  the  detriment  of  bones  or  cartilages  that  may  be  in  the 
way.    These  are  absorbed,  enveloped,  and  rent  asunder,  the  neoplasm 
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penetrating  into  fissures,  accessory  sinuses,  and  neighboring  cavities. 
The  bridge  of  the  nose  is  flattened,  the  eyes  bulged  forward,  and  the 
cheek  swollen,  the  whole  constituting  the  hideous  deformity  known 
as  "frog-face."  Frequent  and  dangerous  attacks  of  epistaxis  may 
proceed  from  surface  ulcerations.  Extension  upward  may  open  the 
cranial  cavity. 

Diagnosis.  A  probable  diagnosis  is  not  difficult.  Its  appearance 
in  situ  differs  much  from  that  of  the  mucous  polyp.  It  is  not  mul- 
tiple, but  may  be  lobulatecl.  The  base  is  broad,  the  color  is  dark 
red,  there  is  no  translucency,  and  it  is  firm  and  resistant  to  pressure 
by  a  probe.  It  is  more  difficult  to  distinguish  it  thus  from  fibro- 
sarcoma. Microscopic  examination  is  the  only  means  of  positive 
diagnosis. 

Prognosis.  There  is  a  tendency  to  recurrence  after  removal, 
although,  if  thoroughly  extirpated  and  the  base  cauterized  to  the 
bone,  the  prognosis  should  be  good.  Intranasal  fibroma,  like  fibro- 
mucous  polypus,  appears  to  form  a  favorable  nidus  for  the  develop- 
ment of  sarcoma. 

Treatment.  If  small  it  could  be  removed  in  toto  by  the  galvano- 
cautery  snare.  When  large  and  confined  by  adhesions  it  is  necessary 
to  resort  to  the  author's  expedient  of  dividing  it  into  two  or  more 
tongues  or  fragments,  over  which  the  snare  may  then  be  more  easily 
adjusted.  Repeated  sittings  may  be  necessary,  and  if  profuse  hemor- 
rhage be  excited  an  iodoform  gauze  packing  should  be  inserted.  In 
cutting  operations  there  is  great  danger  from  hemorrhage,  Gerdy's1 
and  Seiler's2  cases  having  terminated  fatally  from  this  cause.  Never- 
theless, in  long-continued  neglected  cases,  where  the  neighboring 
cavities  are  encroached  upon,  it  may  be  necessary  to  make  an  external 
operation,  such  as  von  Brum's,  Ollier's,  or  Rouge's,  or  a  resection  of 
the  superior  maxilla. 

Intranasal  Papilloma,  (a)  Fibroma  Papillare.  (6)  Adenoma  Pap- 
illare.  The  true  papilloma  or  papillary  fibroma,  commonly  called 
a  wart,  is  often  found  in  the  vestibule  of  the  nose  at  or  near  the 
junction  of  the  skin  and  mucous  membrane,  and  is  then  usually  of 
the  hard,  squamous  variety,  as  it  develops  from  the  cutaneous  struc- 
ture. 

Strictly  within  the  nose  true  papilloma  occurs  but  rarely,  but  still 
it  does  occur.  It  may  also  be  of  the  squamous  type,3  as  are  the 
warts  of  the  pharynx  and  larynx,  or  it  may  be  soft,  quite  vascular, 
and  composed  primarily  of  columnar  epithelium4  which,  however, 
may  degenerate  in  places  into  flat  cells.  Whether  the  epithelium  is 
of  the  columnar  or  squamous  type  the  branching  pedicle  or  central 
tissue  is  fibrous  and  without  glands.    It  may  be  pedunculated  or 

'  (Jerdy.   Loc.  clt. 

2  Seller.  Transactions  of  the  Pathological  Society  of  Philadelphia,  1881,  p.  126;  cited  by  Bosworlh, 
Diseases  of  Nose  and  Throat,  vol.  i. 

s  Hellman.  Archiv  f.  Laryngologie  und  Rhinologte,  Band  vi.,  Heft  2,  S.  171 ;  Douglass,  New  York 
Medical  Journal,  January  7,  1899,  p.  6. 

'  Jonathan  Wright.  Transactions  of  American  Laryngological  Association,  1895,  p.  177. 
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diffusely  sessile.  The  favorite  sites  are  the  cartilaginous  septum  and 
the  floor  of  the  nose. 

Symptoms.  The  salient  symptoms  are  nasal  obstructions  and 
epistaxis,  either  of  which  may  be  absent  if  the  growth  be  quite  small 
or  not  vascular. 

Diagnosis.  The  papillomata  would  be  distinguished  from  malig- 
nant neoplasms,  especially  epithelioma,  by  microscopic  examination 
coupled  with  the  clinical  aspect  and  course  of  the  disease. 

Prognosis.  It  tends  to  recur  unless  thoroughly  removed;  but 
complete  removal  is  usually  possible  in  the  nose. 

Treatment.  They  may  be  removed  by  the  cold  or  hot  snare,  or, 
if  accessible,  by  knife  or  sharp  forceps.  Hemorrhage,  if  persistent, 
may  be  controlled  by  an  iodoform  gauze  tampon.  Chromic  acid  is 
best  adapted  to  the  cauterization  of  the  base,  which  is  often  indicated 
to  prevent  recurrence,  although  unnecessary  irritation  by  repeated 
applications  of  caustics  or  inefficient  operative  measures  is  to  be 
avoided.  For  inveterate  recurrence  it  is  said  the  local  and  systemic 
use  of  the  tincture  of  thuja  occidentalism  applied  on  cotton  for 
twenty  minutes  twice  daily,  and  a  teaspoonful  taken  thrice  daily  is 
of  service. 

Adenoma  Papillare.  In  addition  to  true  papilloma  or  papillary 
fibroma  there  are  not  infrequently  found  in  the  nose  glandular  over- 
growths, papillary  hypertrophies,  and  inflammatory  thickenings  which 
present  to  the  naked  eye  a  papillary  surface,  and  some  confusion  has 
arisen  by  naming  these  also  papillomata  or  warty  growths.  Hop- 
ntann's'-'  so-called  papillomata,  which  are  implanted  usually  upon 
hvperl rophied  turbinated  bodies,  contain  glandular  elements  sufficient 
to  justify  the  term  "adenoma  papillare."  Others  are  mucous  polypi3 
with  a  papillated  surface,  and  still  others  are  to  be  regarded  merely 
as  localized  inflammatory  overgrowths. 

Intranasal  Angioma.  Bleeding  Polypus  of  the  Septum.  Synonyms. 
Angiofibroma,  fibroangioma,  fibroma  angiomatoides,  telangiectoma . 
cavernous  angioma,  bleeding  polypus  of  the  septum. 

This  tumor  is  probably  not  so  rare  as  has  been  represented,  being  de- 
scribed under  various  names.  Several  papers4  have  recently  appeared 
in  German  literature  under  the  title  of  "bleeding  polypus  of  the  sep- 
tum," and  others  in  America  under  the  titles  of  telangiectoma5  and 
cavernous  angioma.8  The  detailed  pathological  description  of  all 
these  tallies  closely  with  each  other  and  with  the  case  below  described. 

1  E.  P.  Ingalls.  Transactions  of  American  Laryngological  Association,  1890,  p.  53. 

s  Hopmann.  Archiv.  f.  path.  Anat.,  Physiol,  und  Med.,  1883,  No.  93,  p  213;  cited  by  Jonathan 
Wright,  Transactions  of  American  Laryngological  Association,  1891,  p.  44. 

8  Noquet.  Rev.  de  laryngologie,  etc.,  July,  1889,  and  June,  1891 ;  cited  by  Jonathan  Wright, 
loc.  cit. 

4  Victor  Lange.  Internationales  Centralblatt  fur  Laryn.  und  Rhinol.,  June,  1893,  p.  590 ; 
Schadewaldt,  Archiv  f.  Laryngol.,  Band  1.  S.  260 ;  Alexander,  ibid. ;  Scheier,  ibid. ;  Heymanu,  ibid. 

6  Pierce.  Transactions  of  American  Medical  Association,  Section  of  Laryngology  and  Otology, 
June  l,  1897. 

0  Cobb.  Transactions  of  the  Pan-American  Medical  Congress,  1893,  vol.  ii.  p.  1540. 
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In  the  early1  literature  several  cases  are  reported  under  the  name 
angioma,  but  some  of  them  are  confused  with  other  neoplasms,  e.  g., 
angiosarcoma,  angiofibroma,  etc.  About  thirty  cases  in  all  are  re- 
ported. 

The  exact  site  on  the  septum  has  varied,  but  all  were  toward  the 
anterior  part,  and  several  at  the  base.  The  size  is  from  that  of  a  pea 
to  a  hazelnut;  if  much  larger,  one  should  strongly  suspect  sarcoma. 
The  surface  is  nodulated  or  furrowed,  but  may  be  smooth,  the  color 
a  mottled  blue  or  red,  and  the  pedicle  either  narrow  or  broad. 

Cavernous  angioma  is  also  described  as  occurring  on  the  anterior 
and  median  portions  of  the  inferior  turbinated  body.  In  this  situation 
one  must  avoid  confusing  mere  hyperplasia  of  the  normal  cavernous 
structure  with  a  neoplasm,  although  the  latter  does  occur,  the  illus- 
trations2 and  pathological  descriptions  showing  it  to  conform  closely 
to  angioma,  as  it  occurs  on  the  septum. 

Etiology.  They  are  more  frequent  in  females  than  in  males,  in  the 
proportion  of  three  to  one.  The  lymphatic  temperament  seems  to  be 
a  predisposing  condition. 

Pathology.  The  vascular  tumors  which  grow  upon  the  septum 
narium  do  not  conform  exactly  to  either  the  typical  angioma  simplex 
or  the  angioma  cavernosum.  They  contain  both  bloodvessels  and 
blood  spaces,  thus  far  representing  rather  a  combination  of  the  two 
types,  and  they  contain  also  a  larger  proportion  of  reticular  connective 
tissue,  with  either  round  or  spindle  cells.  In  some  this  reticulum  has  a 
fibrillary  character,  justifying  the  term  angiofibroma.  If  composed 
entirely  of  dilated  pre-existing  vessels  rather  than  newly  formed 
vessels,  the  term  telangiectasis  or  telangiectoma  is  by  some  preferred. 

Microscopic  Appearance.  In  the  case  below  mentioned  the 
tumor  was  composed  largely  of  bloodvessels  and  blood  spaces.  The 
bloodvessels  vary  in  size,  and  most  of  them  contain  more  or  less  blood. 
Some  of  the  vessels  are  collapsed.  The  blood  spaces  are  partly  lined 
with  epithelium.  Between  these  vessels  and  blood  spaces  is  connec- 
tive tissue  in  which  are  numerous  round  cells  and  young  connective- 
tissue  cells.  On  one  side  of  the  tumor  is  a  remnant  of  mucous  mem- 
brane. 

Symptoms.  Attacks  of  bleeding  are  frequent  and  severe,  especially 
if  the  tumor  is  located  near  the  orifice.  The  degree  of  obstruction 
depends  upon  the  size  of  the  tumor. 

The  condition  is  exemplified  in  the  following  case : 

Mrs.  T.,  aged  about  thirty  years,  married,  pregnant.  Has  been 
annoyed  for  the  past  few  months  by  frequent  bleeding  from  the  right 
nostril,  and  gradually  increasing  obstruction.  Examination  disclosed 
a  soft,  reddish,  irregularly  nodulated  tumor,  the  size  of  a  small  bean, 
attached  by  a  rather  broad  pedicle  to  a  small  excrescence  of  the  sep- 
tum at  the  point  of  junction  of  the  cartilaginous  segment  with  the 

1  Bosworth.  Diseases  of  the  Nose  and  Throat,  vol.  ii.  p.  131 ;  Schwager,  Archiv  f.  Laryngol.  und 
Ithlnol.,  Band  i.  S.  105. 

2  Jurasz  ;  cited  by  Schwager,  loc.  clt. 
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septal  process  of  the  superior  maxilla,  therefore  just  within  the  nostril 
and  close  to  the  floor.  It  bled  easily  on  contact  with  a  probe.  I  re- 
moved it  with  a  cautery  snare,  and  cauterized  the  base  with  chromic 
acid.    Three  weeks  later  one  small  vascular  point,  still  unhealed  and 

disposed  to  bleed,  was  again  cauter- 
ized with  chromic  acid.  No  recur- 
rence during  three  years. 

Diagnosis.  The  tumor  may  pulsate 
if  connected  with  an  artery,  and  the 
color  is  then  more  red ;  but  if  chiefly 
venous  the  color  is  bluish.  Sarcoma 
should  be  excluded  by  careful  micro- 
scopic examination. 

Prognosis.  If  well  removed  it 
shows  little  tendency  to  recur. 

Treatment.  The  growth  may  be 
removed  by  the  cautery  snare,  very 
slow  ly  by  a  cold  wire  snare,  by  silk 
ligatures,  or  by  electrolysis.  The 
base  should  be  cauterized,  preferably 

Intranasal  angioma.   (Author's  case.)         by  C'liroillic  acid. 

Intranasal  Adenoma.  A  pure 
adenoma  is  a  benign  hyperplasia  of  gland  structure,  having  its  type 
in  the  acinous  or  tubular  glands.  Obstruction  of  the  ducts  may  lead 
to  cystic  formation.  More  often  it  contains  considerable  fibrous 
connective  tissue,  when  it  becomes  in  reality  an  adenofibroma.  Such 
a  neoplasm  occasionally  originates  from  the  glandular  structures  in 
the  posterior  surface  of  the  velum. 

In  the  nose  pure  adenoma  seems  to  occur  but  very  rarely.  Certain 
mucous  polyps  may  contain  adenomatous  elements.  Adenoma  pap- 
illare  receives  reference  under  intranasal  papilloma.  It  is  usually 
implanted  upon  hvpertrophied  turbinated  tissue,  contains  glandular 
elements,  and  has  a  papiUated  surface. 

Adenosarcoma  is  encountered  in  the  nose,  and  is  included  in  the 
chapter  on  sarcoma.  Rarely,  the  sarcomatous  element  has  been  so 
slight  as  to  induce  the  reporter  to  class  it  as  adenoma,  in  accordance 
with  the  preponderating  tissue,  for,  while  semimalignant,  it  is  less 
so  than  the  average  sarcoma.  In  Harris'1  case,  after  six  years'  suf- 
fering from  asthma  and  nasal  polypi  many  times  removed,  he  expe- 
rienced an  inveterate  rapid  recurrence  of  the  polypi,  which  finally 
became  soft,  necrotic,  and  friable,  packed  the  maxillary  and  ethmoid 
sinuses,  and  terminated  fatally  eight  years  after  the  commencement 
of  the  asthma  and  polyps. 

The  structure  of  this  growth  as  described  by  Jonathan  Wright2 
may  serve  to  exemplify  the  class :  Composed  principally  of  glandular 


Fig.  452. 


1  Harris.  Lancet,  January,  1896.  Reprint. 
»  Wright.  Quoted  by  Harris,  loc.  cit. 
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columnar  epithelium  regularly  formed  into  acini  and  ducts,  in  some 
parts  involution  of  the  epithelium  was  surrounded  by  a  framework 
of  new  connective  tissue,  which  in  a  few  places  is  made  up  of  spindle 
cells,  and  in  considerable  areas  is  densely  crowded  with  round  cells, 
some  of  both  the  round  and  spindle  cells  being  so  arranged  as  to 
suggest  sarcomatous  tissue. 

Adenocarcinoma  receives  reference  under  carcinomata. 

Symptoms.  These  would  depend  upon  the  exact  character,  situa- 
tion, and  size  of  the  growth;  but  the  symptoms  likely  first  to  attract 
attention  would  be  those  incidental  to  nasal  obstruction. 

Diagnosis.  Adenoma  is  prone  to  develop  in  middle  and  advanced 
life,  fibroma  in  the  second  or  third  decade.  A  careful  microscopic 
examination,  considered  in  connection  with  the  clinical  aspects,  may 
be  necessary  to  exclude  sarcoma. 

Prognosis.  This  is  favorable  when  there  is  an  entire  absence  of 
malignant  elements. 

Treatment.  When  strictly  benign  there  is  little  difficulty  in  its 
eradication  by  the  means  employed  for  other  nasal  neoplasms.  If 
there  is  a  malignant  tendency  the  treatment  would  be  in  accordance 
with  the  principles  enumerated  in  the  section  on  sarcoma. 

Intranasal  Osteoma;  Chondroma  and  Odontoma.  Osteoma.  Syn- 
onyms:  Exostosis,  enostosis.  The  term  exostosis  has  also  been  applied 
to  excrescence  of  the  septum,  but  is  not  now  generally  so  used. 

A  form  of  exostosis  which  constitutes  an  osseous  tumor  somewhat 
rarely  develops  from  the  walls  of  the  ethmoidal  cells,  frontal  or  max- 
illary sinus,  and,  while  occupying  to  some  degree  the  nasal  fossa,  it 
usually  encroaches  upon  surrounding  parts,  especially  the  orbit. 
When  it  develops  in  the  cliploe  the  cortical  substance  expands  and 
envelops  the  osteoma,  and  Virchow1  draws  a  distinction  between 
these  which  he  names  enostoses  and  exostoses  proper,  which  originate 
from  the  periosteum.  Bornhaupt,2  in  reporting  a  case  of  frontal 
sinus  osteoma,  gathered  from  the  literature  59  cases,  23  of  the  frontal 
sinus,  12  of  the  ethmoidal  cells,  10  of  the  antrum  of  Highmore,  and 
5  of  the  sphenoidal  sinus;  87  per  cent,  of  the  whole  number  occurred 
before  the  thirtieth  year. 

Osteomata  are  described  as  living  and  dead,  the  latter  when  they 
have  undergone  spontaneous  loosening  from  their  point  of  attach- 
ment. In  Stein's3  case  the  osteoma  was  symmetrical  and  double, 
causing  the  appearance  of  "frog-face"  and  complete  nasal  obstruc- 
tion. 

In  FengerV  case  the  large  osteoma,  partly  living  and  partly  dead, 
sprang  from  the  ethmoid  bone,  filled  the  nasal  chamber,  and  en- 
croached upon  the  orbit.    It  followed  a  fracture  of  the  nose,  trau- 

1  Virchow.   Cited  by  Fenger,  Journal  of  American  Medical  Association,  1888,  p.  185. 

2  Bornhaupt.  Langenbeck's  Archiv  f.  klinische  Chirurgie,  1881,  Band  xxvi.  p.  589 ;  cited  by 
Fenger,  loc.  cit. 

3  0.  J.  Stein.  Laryngoscope,  July,  1900,  p.  29. 

*  Fenger.  Journal  of  American  Medical  Association,  1888,  p.  185. 
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matism  being  regarded  as  a  common  exciting  cause.  Nasal  polypi 
coexisted,  doubtless  excited  by  the  irritation  and  suppuration  inci- 
dental to  the  presence  of  the  osteoma. 

Chondroma.  Intranasal  chondroma  is  rare  if  the  term,  together 
with  its  synonyms — enchondroma  and  echondroma — be  properly 
restricted  to  a  real  neoplasm  of  cartilage,  and  not  loosely  applied  to 
inflammatory  spurs  and  deflections  of  the  septum.  A  true  chon- 
droma usually  develops  during  adolescence,  springing  from  the  septal 
or  alar  cartilages,  or  at  the  inferior  junction  of  the  two.  It  varies 
in  size  from  that  of  a  hazelnut  to  an  orange,  and  is  round  or  nodu- 
lated, closely  resembling  a  dense  fibroma.  It  is  composed  of  hyaline 
cartilage  with  perhaps  fibrous  tissue  near  the  surface.1 

The  diagnosis  would  best  be  confirmed  by  microscopic  examina- 
tion, for  which  purpose  a  segment  could  be  removed  by  means  of  a 
rotary  knife  trephine.  One  would  wish  to  exclude  chondrosarcoma. 
From  osteoma  it  is  distinguished  by  its  penetrability  by  a  needle. 

Chondroma,  if  not  too  large,  can  be  removed  by  a  cold  snare;  the 
hemorrhage  is  slight,  and  it  shows  no  tendency  to  recurrence.  Hence 
the  importance  of  an  early  recognition,  for  when  quite  large  an  exter- 
nal operation  becomes  necessary.2 

Odontoma.  Odontoma  is  a  neoplasm  which  arises  from  the  germs 
of  teeth,  and  which  is  composed  of  dental  tissues,  cementum,  dentine, 
and  enamel,  one  or  all  in  varying  proportion.  The  tumor  may 
contain  a  number,  even  as  many  as  fifty  denticles  or  tooth-like  bodies 
composed  of  either  cementum  or  dentine,  as  the  case  may  be,  or  even 
ill-shaped  teeth  composed  of  all  three  elements.3  The  number  of 
such  denticles  in  the  human  may  reach  fifty  or  more.  Odontoma 
involves  the  nose  only  by  extension  from  the  alveolar  process.  It 
encroaches  lirst  upon  the  antrum,  filling  and  distending  that  cavity, 
thence  possibly  projecting  into  the  lumen  of  the  nose.4  It  arises 
only  in  youth,  before  dentition,  a  point  of  value  in  distinguishing  it 
from  osteoma.  It  shows  no  tendency  to  recurrence  if  well  enucle- 
ated, for  which  purpose  a  subperiosteal  partial  resection  of  the  maxilla 
through  the  mouth  may  be  required. 

Lipoma.  While  lipomata  are  not  uncommon  on  the  external  surface 
of  the  nose,  they  are  not  encountered  within  the  nares. 

Malignant  Neoplasms  of  the  Nose. 

Intranasal  Carcinoma.  Carcinoma  occurs  less  frequently  in  the 
nose  than  sarcoma,  but  many  well-authenticated  cases  are  recorded. 
It  is  rarer  in  the  nasal  cavities  than  in  other  parts  of  the  upper 
respiratory  tract,  the  larynx,  for  instance;  hence  the  more  detailed 

i  Mackenzie.   Diseases  of  the  Throat  and  Nose,  Am.  ed.,  vol.  ii.  p.  3S0. 
=  Verneuil ;  cited  by  Bosworth,  Diseases  of  the  Nose  and  Throat,  vol.  It  p.  435. 
i  J.  Bland  Sutton.   Tumors,  Innocent  and  Malignant,  1893,  p.  36;  cited  by  A.  W.  de  Roaldes, 
loc.  cit. 

4  A.  W.  de  Roaldes.   Transactions  of  American  Laryngological  Association,  1S94,  p.  91. 
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description  of  the  disease  will  be  found  under  carcinoma  of  the  larynx. 
Squamous-celled  carcinoma  (epithelioma),  cylindrical-celled  carcin- 
oma, and  glandular  carcinoma,  soft  (encephaloid)  and  hard  (scirrhus), 
appear  in  point  of  frequency  in  the  order  named.  Favorite  sites 
are  the  vestibule,  cartilaginous  septum,  middle1  and  inferior2  turbin- 
ated bodies,  ethmoid3  region,  and  posterior  edge  of  the  vomer.4  It 
originates  more  often  in  the  antrum  of  Highmore,  and  extends  thence 
to  the  nose.  It  develops  usually  after  forty  years  of  age.  Billroth 
has  described  a  "glandular  carcinoma"  or  "cylindrical  epithelioma" 
of  less  disposition  to  recurrence,  instances  of  which  occur  in  the  nose. 
The  same  is  known  also  as  adenocarcinoma5  or  malignant  adenoma, 
and  consists  of  a  stroma  of  young  connective-tissue  cells,  lying  in 
which  is  an  aggregation  of  tubuli  lined  with  a  cylindrical  non-ciliated 
epithelium. 

Symptoms.  In  addition  to  nasal  obstruction  and  distention  pain 
of  a  lancinating  character  is  a  prominent  symptom.  Invasion  of 
the  orbit  will  cause  exophthalmos  and  blindness. 

The  diagnosis,  especially  from  sarcoma,  will  depend  upon  micro- 
scopic examination.  It  does  not  always  involve  the  neighboring 
lymphatic  glands.  The  prognosis  is  exceedingly  unfavorable,  except 
in  "glandular  carcinoma."  The  principles  of  treatment  are  the  same 
as  for  sarcoma. 

Intranasal  Sarcoma.  Nasal  sarcoma  is  rather  frequent.  Nine 
cases  have  passed  under  the  author's  observation,  most  of  which 
have  terminated  fatally.  Each  had  long  persisted  in  the  hope  that 
he  suffered  merely  from  a  polypus.  A  better  comprehension  of  the 
disease  in  its  early  stages  is  to  be  desired.  The  cartilaginous  septum 
is  a  favorite  site  for  sarcoma.  Of  41  cases  tabulated  by  Bosworth 
in  9  it  originated  on  the  septum.  This  fact  is  the  more  important 
since  in  this  situation,  if  recognized  early,  it  is  accessible  for  thor- 
ough extirpation,  even  by  intranasal  methods.  This  was  exemplified 
in  one  of  the  author's  cases,  a  man  aged  fifty  years,  whose  right  nostril 
was  distended  by  a  rather  firm  neoplasm  which  projected  slightly 
from  the  naris  and  sent  tongue-like  prolongations  backward  into  the 
crevices  of  the  nasal  fossa,  but  which  on  removal  was  found  to  be 
attached  only  to  the  upper  part  of  the  cartilaginous  septum  by  a 
pedicle  2  cm.  in  diameter.  Its  projecting  lobule  was  abraded  and 
bled  freely  on  slight  contact;  but  its  larger  part  was  covered  by  a 
thin,  smooth,  capsular  membrane.  After  complete  removal  I  cauter- 
ized the  base  with  such  thoroughness  as  to  produce  a  large  perforation 
of  the  septum,  and,  although  metastasis  in  the  ethmoid  region 
occurred,  it  did  not  redevelop  at  the  original  site.  The  microscopic 
findings  are  given  under  pathology. 

Other  points  of  origin  are  the  ethmoid  region,  the  turbinated 

1  Robert  Krieg.   Atlas  der  Nasenkrankheiten,  1901,  Plate  XXXVI. 

2  Krieg.    Loc.  dt.  3  Krieg.  Loc.  clt. 
<  Schmidt.   Die  Krankheiten  der  Oberen  Luftwege. 

»  Thorner.  Medical  Record,  September  10, 1898,  p.  307. 
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bodies,  and  the  nasal  floor.  The  antrum  is  prone  to  involvement, 
for  it  is  an  available  space  into  which  the  tumor  expands  under  the 
pressure  of  its  growth.  Less  often  the  neoplasm  originates  in  the 
antrum  and  expands  into  the  nose.  In  advanced  cases  it  may  be 
difficult  to  determine  which  course  has  been  pursued;  but  the  antrum 
and  the  other  accessory  sinuses  should  be  kept  in  mind  in  connection 
with  possible  remedial  measures. 

Cases  reported  include  all  ages  from  four1  to  seventy-eight  years,2 
although,  in  comparison  with  carcinoma,  early  ages  predominate.  My 
youngest  case  was  a  boy  of  ten  years,  whose  right  nostril  was  packed 
with  a  fungoid  mass  of  a  few  months'  development,  which  proved  to 
be  round-celled  sarcoma.  External  operation  was  declined,  and  the 
patient,  without  treatment,  had  still  survived,  but  was  fast  failing, 
a  year  afterward. 

The  oldest  of  my  series  was  a  man,  aged  sixty-five  years,  who  had 
an  immense  growth  of  three-years'  development,  with  pronounced 
exophthalmos  and  swelling  of  the  whole  side  of  the  face.  It  pro- 
truded from  the  anterior  naris,  projected  somewhat  into  the  naso- 
pharynx, and  involved  the  antrum. 

Etiology.  The  still  unsubstantiated  microbic,  that  is,  the  protozoan 
infection  theory  of  carcinoma,  is  applicable  also  to  sarcoma,  the  organ- 
isms supposedly  exciting  a  proliferation  of  connective-tissue  cells. 
Also  the  Cohnheim  theory  of  an  excess  of  embryonic  cells  in  pre- 
viously quiescent  eyelets  may  be  mentioned.  Schmidt  ascribes  sar- 
coma to  a  perverted  or  atypical  syphilitic  influence.  Trauma  is 
reputed  to  be  a  predisposing  condition  to  sarcoma.  Without  imply- 
ing a  change  of  type  of  tissues,  it  is  clinically  observed  that  benign 
growths  occasionally  become  the  site,  that  is,  furnish  a  suitable  nidus 
for  the  development  of  malignant  tumors,  and  the  same  is  true  of 
inflammatory  tissue.  Thus  is  explained  the  rare  development  of 
sarcoma  in  connection  with  cedematous  nasal  polypi  which,  for  want 
of  a  better  name,  is  termed  "myxosarcoma."  This  type  usually 
grows  from  the  ethmoid  region,  since  that  is  a  favorite  site  for 
cedematous  polyps.  It  is  exemplified  by  2  cases  in  my  series,  one 
a  man  aged  fifty  years,  who  had  been  subject  to  nasal  polypi  which 
had  been  periodically  removed  during  several  years.  Gradually  they 
assumed  a  cauliflower  aspect  and  a  mottled  hemorrhagic  hue.  Bleed- 
ing became  continuous  and  at  times  profuse.  He  persistently  de- 
ferred external  surgical  measures  and  passed  finally  from  observation, 
being  then  in  an  advanced  state  of  exhaustion. 

Pathology.  Both  the  round  and  spindle-celled  types  are  encoun- 
tered, and  either  may  be  of  the  small  or  large-celled  variety,  the 
small  round-celled  nasal  sarcoma  being  especially  malignant.  Giant- 
celled  or  myeloid  sarcoma  also  occurs  in  the  nose,  one  of  the  writer's 
cases  being  of  this  form.    When  truly  pigmented  it  is  known  as 


1  Bliss.  Transactions  of  American  Laryngological  Association,  1S96,  p.  46. 

2  Butlin  ;  cited  by  Bosworth,  loc.  cit. 
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melanosarcoma,1  also  a  very  malignant  type;  but  nasal  cases  de- 
scribed as  melanotic  are  not  always  really  such,  the  discoloration  being 
due  to  blood  extravasation.  Another  combination  is  fibrosarcoma, 
which  is  encountered  in  all  degrees  of  malignancy,  from  the  fibroma 
with  which  there  are  mixed  only  a  few  round  cells,  and  which  may 
not  be  malignant,2  to  the  sarcoma  which  has  simply  a  larger  amount 
than  usual  of  fibrous  connective  tissue  mingled  with  it.  Angiosar- 
coma3 is  encountered  especially  upon  the  cartilaginous  septum,  where 
it  constitutes  one  of  the  forms  of  "bleeding  polypus  of  the  septum." 

Microscopic  Appearance.  In  the  author's  case  1,  above  mentioned, 
small  round  cells  predominated.  In  case  2,  "myxosarcoma,"  the 
section  showed,  in  addition,  areas  of  cedematous  polypoid  tissue.  In 
case  3  the  section  showed  large  numbers  of  small  multinucleated 
round  cells  boimd  together  by  fibrous  connective  tissue,  also  an 
abundance  of  mucous  tissue. 

Symptoms.  Nasal  obstruction  and  distention,  leading  to  headache 
and  other  pressure  manifestations,  such  as  exophthalmos,  "frog-face," 
and  local  paralyses,  are  symptoms  which  vary  in  degree  according 
to  the  extent  of  the  growth.  To  these  is  commonly  added  repeated, 
easily  excited,  and  sometimes  severe  bleeding  attacks  and  discharge 
which  may  be  fetid  or  excoriating.  The  cervical  lymphatic  glands 
are  not  usually  involved  until  late,  and  cachexia  also  may  be  absent 
until  exhaustion  is  manifest. 

The  growth  is  originally  encapsulated  and  pedunculated,  although 
the  parts  which  present  anteriorly  are  often  so  broken  down  and 
excoriated  as  to  assume  a  granulated  cauliflower  aspect,  and  with 
closely  packed  large  growths  it  may  not  be  possible  to  distinguish 
the  pedicle  until  after  removal.  More  than  one  point  of  attachment 
may  be  acquired,  or  the  growth  may  become  a  diffused  fungoid  mass. 
The  surface,  if  unbroken,  is  a  mottled  bluish-gray  or  yellowish,  and 
the  consistency  soft,  although  in  two  of  my  cases  it  was  so  firm  as 
to  suggest  fibroma. 

Diagnosis.  The  presence  of  the  symptoms  described  would  be 
strongly  suggestive  of  sarcoma,  although  confirmation  should  inva- 
riably be  sought  by  microscopic  examination  of  a  fragment  removed 
for  the  purpose.  Even  then,  for  diagnostic  purposes,  a  degree  of 
harmony  between  the  microscopic  findings  and  the  clinical  aspects 
should  be  established,  for  microscopic  errors  do  occur,  and  in  the 
nose  the  normal  lymphoid  structure,  inflammatory  and  syphilitic 
infiltrations,  and  adenoma,  may  all  simulate  sarcoma.  Carcinoma, 
although  more  rare,  is  also  encountered. 

Prognosis.  If  early  recognized  and  thoroughly  extirpated,  the  prog- 
nosis is  fairly  good;  but  if  long  established  or  incompletely  removed 
it  is  very  bad,  for  diffusion  of  the  cells  to  a  distance  in  surrounding 

i  Michael.  Annales  des  Maladies  de  l'Oreille,  du  Larynx,  etc.,  1890,  p.  688  ;  Lincoln,  New  York 
Medical  Journal,  October  10,  1885. 
-  Schmidt.   Die  Krankheiten  der  oberen  Luftwege. 

8  Sendziak.  Journal  of  Laryngology,  Rhlnology,  and  Otology,  March,  1896,  p.  104. 
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tissues  and  metastasis  occur.  An  analysis  of  sixty  tabulated  cases 
would  seem  to  indicate  that  about  half1  the  patients  operated  on 
recovered,  yet  if  one  excludes  cases  in  which  no  report  is  given  after 
six  months  or  a  year,  the  number  of  recoveries  will  be  reduced  to 
about  25  per  cent.  Round-celled  sarcoma  and  true  melanosarcoma 
are  especially  malignant,  being  liable  to  very  rapid  growth  and  dif- 
fusion, yet  one  certain  recovery  from  the  former  type  and  one  from 
the  latter  are  reported.  Myxosarcoma  is  much  less  malignant  and 
furnishes  a  number  of  recoveries.  The  duration  of  life  in  unoperated 
cases  and  in  those  which  recur  is  from  two  to  six  years. 

Treatment.  First  must  be  decided  whether  it  is  an  operable  or 
an  inoperable  case,  and  if  operable  whether  intranasal  or  external 
methods  should  be  pursued.  To  aid  in  the  determination  of  the 
first  point  sarcomata  may  be  divided  into  four  groups.2  The  first  is 
that  of  pedunculated  tumors.  The  second  group,  which  comprises 
tumors  with  a  limited  base  of  implantation,  is  less  favorable  than 
the  first  for  surgical  intervention ;  but  when  situated  near  the  anterior 
nares  their  ablation  is  relatively  easy.  Diffuse  tumors,  on  the  con- 
trary, which  form  the  third  group,  when  they  extend  either  super- 
ficially or  deeply,  perhaps  sending  processes  into  the  underlying 
bones,  necessitate  grave  and  difficult  operations.  Only  a  question 
of  degree  separates  them  from  those  of  the  fourth  group,  which  are 
situated  in  immediate  proximity  to  vital  parts,  and  so  far-reaching 
as  to  be  quite  inoperable.  To  decide  between  the  third  and  fourth 
group  may  call  for  judgment.  It  may  be  impossible  prior  to  an 
operation  to  determine  the  extent  or  attachments  of  the  growth,  in 
w  hich  case  an  external  operation  may  be  justified  in  the  hope  that 
it  may  prove  to  be  eradicable. 

The  decision  between  intranasal  methods  and  an  external  operation 
will  depend  upon  the  accessibility  of  the  base  of  the  growth  through 
the  natural  passages.  When  circumscribed,  and  especially  when 
originating  from  the  cartilaginous  septum,  thorough  intranasal  means 
are  to  be  preferred.  If  pedunculated  and  upon  the  external  wall, 
the  same  may  be  said;  but  if  diffuse  and  running  up  beneath  the 
middle  turbinated  body  into  the  ethmoid  cells  or  into  the  antrum 
or  sphenoidal  sinus,  the  only  hope  of  eradication  lies  in  a  formidable 
external  operation  to  give  access  to  the  parts.  The  nature  of  this 
will  depend  upon  the  site. 

Even  for  circumscribed  easily  accessible  tumors  it  is  sometimes 
urged  that  extirpation  would  be  more  certain  through  the  simpler 
external  incisions— e.  g.,  the  separation  of  the  ala  by  an  incision  in 
the  nasogenal  furrow  with  or  without  temporary  resection3  of  the 
nasal  bones— but,  by  reason  of  convenience  or  prejudice  against  facial 
disfigurement,  intranasal  methods  are  usually  given  a  first  trial. 
The  incandescent  snare,  when  it  can  be  caused  to  envelop  the  growth 


i  Boylan.  Transactions  of  American  Laryngological  Association,  1896.   Bosworth,  loc.  clt. 
=  Plicque.  Annates  des  Mai.  de  l'Oreille,  du  Larynx,  etc.,  March,  1890. 
3  Mackenzie.   Discussion,  American  Laryngological  Association,  1897. 
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with  accuracy,  is  to  be  preferred,  but  the  cold  wire  snare  can  be 
used  and  is  often  more  convenient  for  fragmental  removal.  I  have 
found  Prince's  turbinotomy  forceps  serviceable  for  the  rapid  clearing 
away  of  large  cauliflower-like  masses.  Hemorrhage  is  controlled  by 
iodoform-gauze  packing.  For  destruction  of  the  base  I  have  used 
the  galvanocautery,  supplemented  by  chromic  acid,  and  if  prevented 
by  bleeding  I  have  deferred  this  procedure  until  the  next  sitting. 

NEOPLASMS  OF  THE  LARYNX. 

Benign  Neoplasms  of  the  Larynx.  With  reference  to  the  symp- 
toms, diagnosis,  and  treatment,  the  benign  neoplasms  of  the  larynx 
have  so  much  in  common  that  they  may  be  considered  collectively 
under  the  heading  of  their  chief  representative,  papilloma,  leaving 
only  brief  individual  descriptions  for  the  rest  of  the  group. 

Papilloma.  The  most  frequent  and  characteristic  type  of  pap- 
illoma in  the  larynx  is  that  which  resembles  to  the  naked  eye  a  cu- 
taneous seed-wart.  The  neoplasm  with  its  hypertrophied  papillae 
may  be  plush-like,  foliated,  resembling  a  cock's  comb,  of  a  cauli- 
flower aspect,  or  mulberry  form.  The  growth  as  a  whole  is  of  rather 
firm  consistency,  although  the  surface  is  soft.  It  is  commonly  oval  or 
semiglobular,  but  may  be  irregular,  even  angular  in  contour.  In  size 
they  vary  from  1  to  10  mm.  or  more  in  long  diameter.  The  color 
grades  from  pale  gray  to  pink,  and  they  may  be  single  or  multiple. 
The  smaller  growths  are  usually  sessile ;  but  with  greater  development 
they  are  prone  to  become  pediculated.  The  pedicle  may  permit 
considerable  mobility,  as  in  a  recent  case  of  the  author's,  in  which 
a  papilloma  the  size  of  a  bean  attached  to  a  vocal  cord  hung  below 
the  glottis  during  quiet  respiration,  but  rose  between  and  above  the 


Fig.  4">3.  Fin.  454. 


Papilloma  of  the  larynx. 


vocal  cords  on  phonation.  The  site  is  nearly  always  the  vocal  cord, 
especially  at  or  near  the  anterior  third.  I  have  observed  the  warty 
growth  to  spread  around  the  free  edge  of  the  cord,  involving  both 
the  upper  and  lower  surfaces,  also  to  spread  from  the  upper  sur- 
face into  the  ventricle,  and  from  the  anterior  commissure  down  the 
tracheal  wall.     (Figs.  453,  454,  and  455.)     The  ventricular  band, 
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aryepiglottic  fold,  and  epiglottis  are  rarer  sites.  The  interarytenoid 
fold  is  stated  to  be  exempt  from  true  papilloma,  but  I  have  notes  of 
two  cases  in  which  it  was  involved  together  with  the  vocal  cords. 

A  second  form  of  laryngeal  papilloma  is  characterized  by  a.  more 
diffused  distribution,  wide  areas,  any  or  all  parts  being  covered  by 
the  growth  which  may  lead  to  obliteration  of  the  lumen  of  the  larynx. 

This  diffused  type  is  prone  to  affect 
FlG' 455  young  children;  but  the  author  has 

observed  some  pronounced  instances 
of  it  also  in  adults. 

In  the  case  from  which  Fig.  455  is 
drawn  the  larynx  at  first  sight  was 
filled  with  a  mass  of  papillomata,  which 
on  being  in  part  cleared  out,  were  foun<  1 
to  spring  like  a  fringe  from  the  entire 
length  of  the  vocal  cords  and  the  in- 

PapuToma'Tlhe'larynx.  terarytenoid  fold. 

A  third  type  of  laryngeal  papilloma 
is  described1  as  quite  small,  sessile,  and  smooth;  in  fact,  indistinguish- 
able from  a  fibroma,  except  by  microscopic  examination. 

Etiology.  Little  is  known  of  the  etiology  of  this  and  the  other 
benign  neoplasms  of  the  larynx.  Predisposition  is  evidenced  by 
papillomata  appearing  on  various  surfaces  and  at  times  by  a  family 
tendency  thereto.  Males1'  are  affected  in  the  proportion  to  females 
of  three  to  one.  Chronic  laryngitis  and  the  congestion  which  is 
incidental  to  overuse  of  the  voice  have  been  apparent  causes  in  a 
few  of  the  author's  cases.  Two  were  singers,  one  a  board  of  trade 
operator,  one  a  campaign  orator,  one  a  lawyer,  etc.,  yet  in  most  of 
them  the  voice  was  not  overtaxed  and  the  larynx  not  independently 
inflamed.  Four  were  young  children,  a  much  higher  percentage 
than  is  indicated  by  Fauvel's3  300  cases,  of  which  only  5  occurred 
in  the  first  decade  of  life. 

Pathology.  The  essential  elements  of  a  papilloma  are  a  connective- 
tissue  stroma,  hypertrophied  papilla?,  and  proliferated  epithelium. 
The  stroma  may  be  soft  and  sparse  or  the  compact  form  may  pre- 
dominate, the  latter  conditions  especially  justifying  the  term  papillary 
fibroma. 1  The  hypertrophied  papillre  may  be  very  few  and  simple,  each 
composed  at  the  base  of  a  central  core  of  connective  tissue  containing 
a  vascular  loop  and  covered  by  layers  of  epithelial  cells;  but  usually 
the  papilla;  are  multiple  and  branched,  each  terminal  representing 
one  of  the  small  bulbous  or  pointed  protrusions  of  the  surface  of  the 
tumor.  The  epithelium  is  stratified,  but  may  be  thin  or  very  thick, 
often  constituting  much  of  the  growth.  It  both  covers  and  dips 
between  the  papillse.    It  grows  upon,  but  not,  as  in  carcinoma,  into 

1  Oertel ;  cited  by  Jurasz.   Heymann's  Hawlbuch,  Band  i.,  S.  801. 
-  Jurasz.   Heymanu's  Handbuch. 

»  Fauvel ;  cited  by  Bosworth.  Diseases  of  the  Throat  and  Nose. 
<  Ziegler.   Lehrbuch  der  path.  Anatomie. 
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the  underlying  tissue.  In  the  depths  the  epithelial  cells  are  polyg- 
onal, but  near  the  surface  they  assume  the  pavement  form.  The 
term  pachydermia  verrucosa  (Virchow)  is  applied  to  this  type  of 
papilloma  in  contradistinction  to  pachydermia  diffusa,  in  which 
there  are  chronic  inflammatory  changes  in  the  deeper  subepithelial 
layers. 

The  respiratory  tract  being  derived  from  the  epiblast  its  papillo- 
mata  are  classed  with  skin  warts  of  the  hard  type  in  contradistinction 
to  soft  warts  of  organs,  like  the  bladder  and  intestines,  which  are 
derived  from  the  hypoblast. 

Symptoms.  The  disability  occasioned  by  any  benign  tumor  of  the 
larynx  consists  mainly  of  an  interference  with  the  functions  of  phona- 
tion  and  respiration.  The  voice  first  tires  easily,  then  grows  steadily 
hoarse,  and  finally  is  reduced  to  a  husky  whisper  as  the  growth 
impinges  more  and  more  upon  the  glottis.  Efforts  at  talking  when 
the  larynx  is  thus  disabled  are  apt  to  maintain  congestion.  Dyspnoea 
occurs  when  the  neoplasm  attains  sufficient  size  to  occlude  the  glottis. 
It  is  common  in  young  children  from  laryngeal  papillomata,  because 
the  larynx  is  proportionately  small.  It  usually  necessitates  tra- 
cheotomy. Diffuse  papillomata  may  interfere  with  respiration  also 
in  adults.  Other  benign  neoplasms  which  may  grow  large  enough 
to  obstruct  respiration  are  fibromata,  chonclromata,  lipomata,  adeno- 
mata, cysts,  and  thyroid  tumors.  On  the  other  hand,  any  of  these 
growths  when  small  and  favorably  situated  may  be  devoid  of  symp- 
toms. Cough  is  rare,  but  may  be  severe  and  lead  to  suffocative 
attacks.  Laryngeal  spasm  is  observed,  especially  in  childhood,  in 
the  form  of  nocturnal  exacerbations  of  the  dyspnoea. 

Diagnosis.  The  differentiation  of  benign  papilloma  from  carcinoma 
of  the  larynx,  which  may  present  a  papillomatous  surface,  is  dwelt 
upon  in  the  section  on  carcinoma.  Papilloma  occurs  at  any  age, 
favors  the  anterior  portions  of  the  vocal  cords,  is  not  painful,  does 
not  bleed,  and  is  distinctly  superficial,  not  impairing  the  motion  of 
the  cord. 

Carcinoma  favors  mature  age,  often  begins  on  the  posterior  part  of 
the  cord,  may  ulcerate,  bleed,  and  infiltrate  the  depths  of  tissue,  im- 
pairing mobility.  A  microscopic  examination  of  a  fragment  from 
the  depths  of  the  neoplasm  should  be  conclusive;  but  it  is  a  safe 
rule  to  insist  upon  harmony  between  the  microscopic  findings  and 
the  clinical  aspects. 

_  Singers'  nodes  differ  from  ordinary  papillomata  in  being  symmet- 
rically bilateral,  usually  quite  minute,  and  of  simple  inflammatory 
origin.  They  consist  of  a  hyperplasia  either  of  the  epithelium  or 
connective  tissue,  which  forms  a  minute  nodule  on  the  free  edge  of 
each  vocal  cord  at  about  the  middle  or  near  the  junction  of  the  ante- 
rior and  middle  third. 

Fibroma  is  distinguished  from  papilloma  by  its  smooth  surface, 
circumscribed  form,  firmer  consistency,  redder  color,  and  by  micro- 
scopic examination. 


900 


NOSE  AND  THROAT. 


Myxoma,  so-called,  in  the  larynx  is  probably  an  oedematous  or 
degenerated  fibroma,  and  its  exact  nature  would  be  determined  only 
by  microscopic  examination. 

Cysts  also  have  a  smooth  surface,  and  their  liquid  contents  may 
be  demonstrated  by  puncture. 

Lipoma  is  rare,  occurs  usually  on  the  aryepiglottic  folds,  falling 
into  the  pyriform  sinus,  and  not  on  the  vocal  cords. 

Angioma  may  have  a  rough  surface  not  unlike  a  papilloma;  but 
its  vascular  or  red  raspberry  aspect  will  usually  indicate  its  nature. 

Chondroma  is  dense,  hard,  and  immovably  attached  to  one  of  the 
cartilages. 

Adenoma  is  very  rare,  but  when  it  occurs  it  might  readily  be  mis- 
taken, without  microscopic  examination,  for  a  large  papilloma  of 
the  mulberry  type. 

Prognosis.  With  respect  to  the  voice,  the  prognosis  is  good  in  the 
circumscribed  type  of  papilloma,  provided  the  tumor  be  skilfully 
and  promptly  removed.  Recurrence  is  frequent,  but  is  due  only  to 
the  difficulty  of  thorough  extirpation.  Dyspnoea  is  an  evident  menace 
to  life,  and  tracheotomy  should  not  be  too  long  delayed.  This  is 
especially  true  of  children  who  are  liable  to  die,  as  in  two  cases  of 
the  author's,  through  aocturnal  exacerbation  of  the  dyspnoea,  perhaps 
excited  by  crying,  temper,  and  fright.  The  liability  of  a  papilloma 
or  other  benign  neoplasm  to  become  the  site  of  a  malignant  growth 
is  also  a  consideration. 

Treatment.  The  treatment  of  laryngeal  papilloma  and  of  the  other 
benign  neoplasms  of  the  larynx  is  mainly  of  a  surgical  nature,  and 
the  technique  is  considered  at  length  in  the  chapter  on  intralaryngeal 
operations.  A  few  principles,  however,  may  be  here  expressed. 
Nearly  all  benign  neoplasms  of  the  larynx  in  the  adult  are  amenable 
to  intralaryngeal  methods,  which  should  be  skilfully  and  persistently 
attempted  before  resorting  to  an  external  operation.  Laryngotomy, 
however,  exceptionally  may  be  justified,  even  in  adults,  for  instance, 
when  the  throat  is  very  intolerant,  the  larynx  very  deeply  placed, 
and  the  neoplasm  very  unfavorablv  situated — e.  g.,  at  or  below  the 
anterior  commissure,  a  combination  of  conditions  which  has  occurred 
in  the  author's  experience.  Thyrotomy  has  been  many  times  resorted 
to  for  papilloma  in  childhood,  but  is  not  in  as  much  favor  as  it  should 
be,  for  the  reason  that  recurrence  of  diffused  growths  is  the  rule,  while 
cicatricial  stenosis  has  occurred,  and  there  is  an  appreciable  risk  from 
pneumonia  (3.5  per  cent.).1  Delay  may  be  afforded  by  a  low  tra- 
cheotomy, and  in  rare  instances  spontaneous  recovery  has  thereafter 
ensued,  encouraged  by  enforced  rest  to  the  larynx;  but  indefinite 
delay  becomes  far  more  dangerous  than  thyrotomy,  because  of  the 
many  accidents  which  happen  to  tracheotomy  or  intubation  tubes, 
and  the  liability  to  sudden  death  before  assistance  can  be  rendered. 
In  both  children  and  adults  with  obstructive  neoplasms  tracheotomy 


i  Mnnierre.   Chicago  Medical  Recorder,  January,  1895,  p.  85. 
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may  be  an  essential  aid  not  only  to  respiration,  but  to  subsequent 
intralaryngeal  removal  of  the  growth.. 

Fibroma.  The  connective-tissue  fibres  may  be  closely  interwoven, 
constituting  the  hard  fibroma,  or  they  may  be  loosely  arranged,  with 
spaces  containing  serum,  when  it  is  known  as  a  soft  or  cedematous 
fibroma.  Between  the  two  are  found  all  degrees  of  consistency. 
Those  which  approximate  the  former  type  are  most  commonly  de- 
scribed under  the  name  of  fibroma,  while  the  latter  are  colloquially 
spoken  of  as  polyps  or  incorrectly  named  myxomata.  In  the  larynx 
fibroma  occurs  next  in  frequency  to  papilloma,  the  usual  location 
being  one  of  the  true  vocal  cords,  preferably  its  anterior  part,  although 
any  feature  of  the  larynx  may  be  the  site.  The  author  has  recently 
observed  one  on  the  arytenoid  eminence,  which  was  large  and  firm, 
being  distinguished  from  a  cyst  by  puncture.  On  the  vocal  cord  it 
is  usually  small  (2  to  5  mm.),  semiglobular  or  oval,  broad  based, 
circumscribed,  single,  smooth,  and  of  a  reddish  color;  but  there 
or  elsewhere  it  may  become  quite  large,  lobulated,  exceptionally 
multiple,  pedunculated,  and  gray  white  in  color.  The  symptoms, 
diagnosis,  and  treatment  are  considered  in  common  with  those  of 
papilloma. 


Fig.  456.  Fig.  457. 


Fig.  466.— Fibroma  of  left  vocal  cord.  (Cohen.) 
Fig.  457.— Fibroma  of  right  vocal  cord.  (Cohen.) 

Fig.  458.— Edematous  fibroma  or  polyp  (myxoma)  of  right  vocal  cord.    ( Cohen.) 


Myxoma.  Certain  growths  which  spring  usually  from  the  edge  of 
the  vocal  cords  and  resemble  nasal  polypi  in  their  lustre,  semitrans- 
lucency,  and  soft  consistence  are  variously  termed  myxomata,  polypi, 
cedematous  fibromata,  and  degenerated  fibromata.  Like  nasal  polypi 
they  may  be  of  inflammatory  origin,  yet  they  assume  the  distinctive 
characteristics  of  a  tumor.  Whether  they  can  with  propriety  be 
separately  classed  as  myxomata  would  seem  to  depend  upon  whether 
their  gelatinous  or  mucoserous  intercellular  substance  is  the  same  as 
the  gelatin  of  Wharton,  which  is  Virchow's  prototype  for  myxomata. 
The  tendency  in  recent  pathology  is  to  regard  them  as  cedematous 
fibromata.    (Fig.  458.) 

Cysts.  Cysts  of  the  larynx  are  usually  of  the  mucous  retention 
type.  They  vary  in  size  from  that  of  a  millet  seed  to  a  walnut. 
They  are  apt  to  be  semitransparent  when  possessing  a  clear  liquid 
con  t  ents,  but  may  be  opaque  from  thickness  of  the  wall  or  opacity 
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of  the  contents.  They  are  round,  oval,  or  spindle-shaped,  and  are 
located  m  the  order  named  on  the  epiglottis,  especially  its  anterior 
surface  and  free  edge,  vocal  cords,  ventricles,  aryepiglottic  folds  and 
arytenoid  region.  When  projecting  from  the  ventricle  they  may  be 
mistaken  for  so-called  prolapse  of  the  ventricle.  A  cyst  is  not  always 
a  mere  distention  of  a  previously  existing  structure;  but  its  wall  may 
acquire  a  growth  of  its  own  and  its  multiplied  endothelium  continue 
to  elaborate  the  contents.  Such  a  cyst  is  a  veritable  neoplasm  and 
may  be  properly  designated  cystoma. 

Lipoma.    Strictly  intralaryngeal  fatty  tumors  are  exceedingly  rare 
but  a  few  cases  are  recorded.1  2    They  grow  more  often  from  the 
aryepiglottic  folds3  and  epiglottis  and  fall  outwardly  into  the  larynx. 
However,  these  may  attain  a  size  sufficient  to  obstruct  the  larynx 
They  may  be  single  or  multiple,  smooth,  branched,  or  lobulated. 

Angioma.  The  characteristics  of  this  growth  are  described  in 
connection  with  intranasal  angioma  or  I  >le<  'ding  polypus  of  the  septum. 
It  is  comparatively  rare  in  the  larynx,  the  author's  experience  being 
represented  by  a  single  case.  In  this,  as  is  usual,  the  growth  was 
located  on  the  vocal  cord,  overlapping  the  free  edge;  it  was  bright 
red  in  color,  and  its  surface  was  roughened  by  tortuous  bloodvessels. 
II  was  raised  but  little  above  the  surface,  and  would  be  classed  as 
angioma  simplex.  It  was  destroyed  by  a  single  application  of  the 
galvanocautery,  the  patient's  singing  voice  being  restored.  (Plate 
XXVIIL,  Kig.  1.) 

Angioma  cavernosum  appears  more  like  a  raspberry,  either  sessile 
or  pedunculated.  Either  form  may  occur  at  any  other  site  in  the 
larynx  than  the  vocal  cord— e.  g.,  the  ventricular  band.'1  Either 
form  may  be  multiple,  or  indeed  quite  diffused,  perhaps  involving 
other  parts  of  the  throat  and  mouth.  A  laryngeal  tumor  described 
under  the  name  of  cavernous  papilloma  is  doubtless  an  angioma5  with 
&  thick  epithelial  covering.  Lymphangioma  cavernosum  of  the  larynx 
is  represented  in  literature  by  a  single  case.0 

Chondroma.  Chondroma  appears  in  the  larynx  as  a  conical,  round, 
or  nodulated  hyperplasia,  usually  of  the  cricoid  cartilage,  which  forms 
a  sessile  tumor,  small  at  first,  but  of  slow,  persistent  development  to 
t  he  point  of  occlusion  of  the  larynx.  The  thyroid  cartilage  is  a  rarer 
site,  and  still  more  rarely  are  the  arytenoids  and  epiglottis  the  seat. 
The  structure  is  that  of  hyaline  cartilage,  in  which  will  be  spots  of 
chalky  degeneration  and  ossification.  In  diagnosis  it  may  be  dis- 
tinguished from  perichondritis  by  its  circumscribed  formation,  absence 
of  inflammatory  conditions,  and  oedema  and  absence  of  the  usual 
causes  of  perichondritis.    The  prognosis  is  good  if  well  removed. 


1  Bruns;  cited  by  Schroetter,  Krankhelten  des  Kohlkopfes,  1893,  S.  209. 

2  Kohler  Seifert ;  cited  by  Jurasz,  Ileymann's  Handbucb,  Band  i.,  S.  810. 
8  Jones ;  cited  by  Jurasz,  loc.  cit. 

4  Norris  Wolfenden.   Journal  of  Laryngology  and  Rhinology,  1R88,  p.  291. 

Hooper,  F.  H.  Transactions  of  American  Laryngological  Association,  1884,  p.  63. 
"  Koschier;  cited  by  Jurasz,  Ileymann's  Handbuch,  Band  i.,  S.  811. 


PLATE  XXV  IT  I. 

FIG.  1. 


Angioma  of  the  Left  Vocal  Cord.    (Author's  Case.) 


FIG.  2. 


Recurrence  of  Sarcoma  in  the  Larynx. 


NEOPLASMS  OF  THE  LAM  YNX. 


903 


Treatment.  When  not  too  large  intralaryngeal  methods  are  hopeful. 
The  snare1  and  cauterization  by  chromic  acid2  have  each  been  suc- 
cessfully used.  Galvanocauterization  and  biting  forceps  might  be 
utilized.    If  of  great  bulk  laryngotomy  may  be  necessary. 

Adenoma.  Benign  adenoma  of  the  larynx  is  represented  in  litera- 
ture by  but  three  well-substantiated  cases.3  4  5  In  each  the  tumor 
attained  a  size  sufficient  to  occlude  the  larynx,  had  a  granular  surface, 
and  color  varying  from  gray  to  red.  The  type  of  nasal  neoplasm 
described  as  adenoma  papillare6  possibly  occurs  in  the  larynx  cloaked 
under  the  name  of  papilloma  and  carcinoma. 

Thyroid  Tumors  of  the  Larynx  and  Trachea.  The  ten  recorded 
instances  of  thyroid  tissue  in  the  larynx7  have  been  subglottic,  the 
tumefaction  extending  from  just  below  the  vocal  cords  to  the  second, 
third,  or  fourth  tracheal  ring.  In  two  it  occupied  the  posterior  tra- 
cheal wall.  The  thyroid  tissue  enters  the  larynx  not  by  aberration 
of  the  embryonic  elements,  producing  an  accessory  thyroid  gland, 
such  as  is  found  at  the  base  of  the  tongue,  but,  as  demonstrated  in 
one  case  by  post-mortem  dissection,8  the  thyroid  tissue  grew  into 
and  between  the  tracheal  rings,  forming  thus  a  connection  between 
the  intralaryngeal  tumor  and  the  thyroid  glancl.  The  author  has 
observed  one  case,  reported  by  Freer,8  in  which  there  was  pronounced 
subglottic  infiltration  surrounding  the  interior  of  the  cricoid  cartilage, 
and  a  large  tumor  on  the  posterior  tracheal  wall  at  about  the  third 
ring.  Microscopically  this  mass,  after  removal  by  a  snare  and  cutting- 
forceps,  proved  to  be  typical  thyroid  tissue.  Nevertheless,  I  am  in- 
formed that  symptoms  indicating  malignant  disease  subsequently 
developed. 

Prolapse  of  the  Laryngeal  Ventricle.  The  mucosa  which  lines  the 
ventricles  of  Morgagni  is  attached  to  the  inner  surface  of  the  thyroid 
cartilage.  Loosening  of  the  attachment  gradually  or  by  violent  cough 
may  permit  an  eversion  or  turning  outward  of  the  pouch.  This  is 
not  a  neoplasm;  but  is  considered  in  this  section  as  a  matter  of 
convenience  with  respect  to  diagnosis  and  treatment.  It  is  so  rare 
that  its  existence  is  doubted  by  certain  authors  who  maintain  that 
veritable  neoplasms,  as  well  as  syphilitic  and  tuberculous  infiltrations, 
have  been  mistaken  for  it.  The  latter  are  certainly  predisposing 
conditions,  since  most  of  the  reported  cases10 11  have  been  either  syph- 
ilitic or  tuberculous.  Lefferts12  made  a  thyrotomy  in  his  case,  abscised 

1  Asch.  Transactions  of  American  Laryngological  Association,  1884,  p.  66. 

2  Ingals.   Transactions  of  American  Laryngological  Association,  1888,  p.  126. 
1  v.  Bruns  ;  cited  by  Schroetter,  Krankheiten  des  Kehlkopfes,  1893,  S.  275. 

4  Morell  Mackenzie  ;  cited  by  Jurasz,  loc.  cit. 

5  Schmiegelow.   Revue  de  Laryngologie,  1891,  Heymann's  Handbuch,  Band  i.,  S.  814.. 
•  Jonathan  Wright.   Loc.  cit. 

'  Baurowicz.   Archiv  f.  Laryngologie  uud  Rhinologie,  1898,  Band  viii.,  S.  362. 
■  Paltauf.   Ziegler's  Beitriige,  1892,  Band  xl.,  S.  71 ;  cited  by  Banrowicz,  loc.  cit. 
9  Freer.  Journal  of  the  American  Medical  Association,  March  30,  1891,  p.  877. 

10  Mapor.  Transactions  American  Laryngological  Association,  1886,  p.  117. 

11  Guggenheim.    Internat.  Centralblatt  f.  Laryngol.,  Rhinol.,  etc.,  vol.  viii.  p.  127. 
m  Lefferts.   Medical  Record,  1870,  p.  359. 
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the  projecting  membrane,  and  found  it  to  be  an  everted  ventricle, 
so  that  the  possibility  must  be  admitted.  Elsberg1  and  Cohen2  also 
report  cases.  Dysphonia  and  moderate  dyspnoea  are  the  salient 
symptoms.  Temporary  replacement  of  the  ventricular  membrane  by 
a  probe,  and  its  rounded,  soft,  smooth  contour  projecting  from  the 
position  of  the  ventricle  are  the  chief  diagnostic  features.  The 
treatment  is  by  abscission,  evulsion,  or  cauterization,  the  same  as 
for  a  real  neoplasm. 

Malignant  Neoplasms  of  the  Larynx.  Carcinoma  of  the  Larynx. 
Carcinoma,  when  originating  and  confined  strictly  within  the  frame- 
work of  the  larynx,  is  termed  intrinsic  or  endolaryngeal  cancer. 
When  it  attacks  even  the  superior  border  of  the  larynx,  so  as  to  in- 
volve necessarily  parts  of  the  lower  pharynx,  ami  when  it  extends 
from  I  lie  tonsil,  lingual  base,  or  pyriform  sinus,  it  is  termed  extrinsic 
or  pharyngolaryngeal  carcinoma.  This  distinction  is  of  importance, 
because  the  intrinsic  type  is  more  amenable  to  operative  treatment. 
It  is  much  slower  to  involve  the  cervical  lymphatic  glands.  Of 
ButlinV  1-1  cases  the  glands  were  affected  in  hut  2  at  the  time  of 
operation.  This  is  explained  by  the  fact1  that  the  lymphatic  vessels 
within  the  larynx,  while  present,  are  much  attenuated,  so  that  at  the 
level  of  the  ventricular  hands,  and  especially  the  vocal  cords,  it  is 
difficult  to  inject  them. 

Etiology.  As  with  cancer  elsewhere,  the  direct  cause  is  unknown. 
The  microbic,  that  is,  the  protozoan  infection  theory,  while  plausible, 
is  not  yet  wholly  substantiated.  General  predisposing  conditions  are 
heredity,  which  is  traceable  in  about  one-fourth  of  the  cases,  the 
male  sex  in  the  proportion  of  four  to  one,  and  mature  age,  an  analysis' 
of  486  cases  showing  40  per  cent,  between  fifty  and  sixty  years,  and 
84  per  cent,  between  forty  and  seventy  years,  with  but  15  per  cent, 
between  twenty  and  forty  years.  Laryngeal  syphilis,  tuberculosis, 
and  chronic  laryngitis,  Including  pachydermia  laryngis,  by  maintain- 
ing local  irritation  seem  to  act  slightly  as  predisposants.  Tobacco 
and  alcohol  figure  only  inappreciably.  Without  implying  a  change 
of  type  of  tissues,  it  is  clinically  observed  that  benign  growths  and 
inflammatory  tissue  occasionally  become  the  site,  that  is,  furnish  a 
suitable  nidus  for  the  development  of  malignant  tumors.  Thus  is 
explained  the  so-called  transformation  of  benign  laryngeal  neoplasms 
into  malignant  ones,"  which,  however,  is  so  rare  that  the  alleged 
influence  of  intralaryngeal  operations  must  be  practically  nil.7 

Pathology.  The  most  frequent  type  is  squamous-celled  carcinoma 
(epithelioma),  although  cylindrical-celled  carcinoma8  is  encountered 

'  Elsberg.   Archives  of  Laryngology,  vol.  iii.,  No.  1,  p.  66. 

•-'  Cohen.   Archives  of  Laryngology,  vol.  iii.,  No.  1,  p.  67. 

3  Butlin  ;  cited  by  Bosworth,  Diseases  of  the  Nose  and  Throat,  vol.  ii.  p.  751. 

*  Sappey's  Atlas.  Vaisseaux  Lymphatiques  chez  l'Homme,  Paris,  1895 ;  cited  by  Lennox  Browne. 

6  Sendzlak.  Bosartige  GeschwUlste  des  Kehlkopfs. 
Ward,  M.  R.  Pittsburg. 

7  Semon-Sammelforscluiug.    Internationales  Centralblatt  f.  Laryngologie,  etc.,  1888. 
s  Sendziak.   Op.  cit.,  S.  19. 
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with  rarity.  Other  types  about  in  the  order  named  are  soft  glandular 
carcinoma  (encephaloid)  and  hard  glandular  carcinoma  (scirrhus). 
When  intrinsic,  favorite  sites,  primarily,  are  the  vocal  cord,  ventric- 
ular band,  and  ventricle.  It  is  primarily  unilateral,  but  may  become 
asymmetrically  bilateral  by  contact  infection  or  otherwise. 

Symptoms.  Vocal  impairment,  a  sense  of  laryngeal  discomfort,  and 
slight  cough  are  the  first  and  perhaps  the  only  symptoms  for  months 
or  years.  Later  dyspnoea  and  hemorrhage  ensue,  the  latter  when 
the  ulcerative  stage  is  reached ;  at  the  same  time  the  secretion,  per- 
haps previously  augmented,  becomes  more  copious,  thick,  viscid,  and 
foul,  imparting  to  the  breath  the  peculiar  odor  of  malignant  disease. 
In  extrinsic  cases  pain,  especially  on  deglutition,  and  reflected  toward 
the  ear,  is  a  prominent  symptom. 

On  examination  in  the  more  common  diffused  form,  the  carcinoma 
is  observed  to  spread  over  and  through  considerable  surface,  at  first 
a  mere  thickening  of  the  tissue,  later  becoming  irregularly  nodular, 
and  of  mottled  reddish-yellow  hues.  Exceptionally  the  surface 
appearance  is  papillomatous,  chalk-like,  or  snow-white,1  or  it  may 
be  quite  smooth,  lending  to  a  tumor  of  reddish  hue  the  appearance 
of  a  fibroma. 


Fig.  459.  Fig.  460. 


Fig.  459.— Squatnous  celled  carcinoma  (epithelioma)  of  the  larynx.  (Con  i.n  ) 
Fig.  460.— Medullary  carcinoma  of  the  larynx.  (Cohen.) 


The  so-called  carcinoma  polypoides2  primarily  affects  the  vocal  cord 
only,  and,  while  not  circumscribed  nor  superficial,  like  benign  neo- 
plasms, has  a  broad-based  elevation  of  more  or  less  limited  contour. 
Late  cases  which  have  extended  from  one  part  to  another  present 
advanced  degrees  of  distortion,  tumefaction,  and  ulceration  of  the 
parts. 

Diagnosis.  Benign  neoplasms,  especially  papilloma  and  fibroma,  if 
not  pedunculated,  are  superficially  situated,  not  interfering  with  the 
free  motion  of  the  cord,  while  in  carcinoma  the  substructure  is  infil- 
trated and  swollen,  causing  a  "lazy"  motion  of  the  cord,  which,  how- 
ever, is  not  invariably  observable.  It  may  be  situated  at  any  point,  but 
is  the  more  suspicious  when,  in  an  elderly  individual,  it  is  found 
upon  the  posterior  third  of  the  vocal  cord.    The  carcinomatous  sur- 


1  Gleitsmann.  Transactions  of  American  Laryngologicai  Association,  1896, 
'-'  Frttnkel ;  cited  by  Sendziak,  op.  cit. 
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face  when  simulating  papilloma  is  softer  and  more  vascular.  A 
microscopic  examination  of  a  fragment  removed  when  it  exhibits  a 
positively  carcinomatous  structure  is  conclusive,  but  a  negative  result 
does  not  with  certainty  exclude  carcinoma,  for  the  reason  that  the 
fragment  may  represent  only  a  papillomatoid  surface  of  an  under- 
lying carcinoma.  This  is  obviated  by  submitting  a  fragment  from 
the  depth  of  the  neoplasm  ;  but  still  other  histological1 2  errors  are  pos- 
sible, so  that  for  a  final  diagnosis  it  is  a  safe  rule  to  insist  upon  a  degree 
of  harmony  between  the  microscopic  findings  and  clinical  aspects. 

Pachydermia  is  usually  symmetrically  bilateral  and  affects  the  vocal 
processes  particularly,  with  an  oval-cupped  infiltration. 

Syphilis,  when  not  characteristic  or  distinguishable  by  concomitant 
symptoms,  may  be  differentiated  from  carcinoma  by  the  therapeutic 
effect  of  potassium  iodide,  it  being  remembered  that  cancerous  infil- 
tration will  also  recede  at  first  under  this  drug,  but  only  slightly  and 
for  a  brief  period. 

Tuberculosis  enters  the  question  only  in  atypical  cases  when  devoid 
of  concomitant  pulmonary  symptoms,  bacilli,  and  local  pallor.  It 
may  be  unilateral,  but  is  prone  to  affect  first  the  arytenoid  eminence 
and  posterior  part  of  the  vocal  cord.  The  ulceration  appears  earlier, 
and  is  of  the  mouse-nibbled  type. 

It  is  possible  for  carcinoma  to  develop  in  a  tuberculous  larynx,3  also 
in  connection  with  long-standing  chronic  laryngitis4  and  in  syphilitic 
subjects,5  conditions  which  render  the  diagnosis  the  more  difficult. 

Prognosis.  The  natural  course  toward  a  fatal  termination  is  com- 
paratively slow.  Eight  years  is  not  an  unusual  period.  An  early 
diagnosis  and  prompt  operative  interference  afford  a  chance  of  recov- 
ery, but  at  the  expense  of  deformity  of  the  throat  and  some  imme- 
diate risk  to  life. 

Treatment.  Notwithstanding  occasional  cases  reported0  favorably, 
endolaryngeal  operating  is  suitable  only  for  diagnostic  and  palliative 
purposes,  the  exception  being  when  the  tumor  is  strictly  circum- 
scribed, "polypoid"  in  formation,  superficial,  and  accessible,  very 
rare  conditions,  even  in  the  earliest  stage.  It  is  justifiable  to  remove 
segments  by  the  cutting-forceps  or  double  curette  for  microscopic 
examination,  and  in  inoperable  cases  the  lumen  of  the  larynx  may 
be  kept  clear  in  like  manner,  but,  as  a  rule,  one  of  the  external  opera- 
tions should  be  urged  early.  It  is  impossible  to  determine  by  the 
mirror  the  extent  of  cancerous  infiltration,  certain  recesses  are  inac- 
cessible to  intralaryngeal  methods,  and,  besides,  one  is  without  means 
of  controlling  possible  hemorrhage.7  A  false  hope  is  engendered  by 
repeated  inadequate  removals  which  delay  radical  measures  until 

1  Chiari,  O.   Archiv  f  Laryngologie  und  Rhinologie,  Band  viii.,  Heft  1,  S.  68. 

2  Frankel ;  cited  by  Chiari,  op.  cit. 

3  Chiari.    Archiv  f.  Laryngologie  und  Rhinologie,  Band  viii  ,  Heft  2. 

<  Chiari.   Loc.  cit.,  Fall  xi.  6  Chiari.   Loc.  cit.,  Fall  xi. 

0  Frankel,  B.   Archiv  f.  Laryngologie  und  Rhinologie,  Band  vi.,  S.  861. 
'  Noltenius.   Op.  cit.,  Band  viii.,  S.  128. 
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"too  late  or  until,  heart-sick  by  hope  deferred,  the  patient  rejects 
further  operative  aid. 

Thyrotomy,  the  least  formidable  of  the  external  operations,  is  the 
best  when  the  carcinoma  is  wholly  within  the  larynx,  confined  chiefly 
to  one  vocal  cord  or  ventricular  band,  and  without  extending  so  deeply 
as  to  involve  the  cartilage.  Also  as  a  diagnostic  method  it  may 
immediately  precede  total  or  partial  laryngectomy  whenever  there 
is  the  least  doubt  of  the  necessity  of  such  operations. 

Modern  statistics1 2  3  are  favorable  to  this  operation  for  early  cases 
limited  to  one  vocal  cord  or  ventricular  band,  showing  9  to  14 
per  cent,  of  absolute  recoveries  (three  years),  13  to  42  per  cent, 
additional  of  relative  recoveries  (one  year),  with  9  to  18  per  cent, 
of  deaths  from  the  operation. 

Partial  resection  of  the  larynx,  meaning  the  removal  usually  of  a 
lateral  half  of  the  thyroid  and  cricoid,  is  adapted  only  to  strictly 
intralaryngeal  and  unilateral  carcinoma.  It  has  been  sought  to  sub- 
stitute it  for  complete  laryngectomy  when  these  conditions  permitted, 
because  the  risk  of  septic  pneumonia  is  less,  and  deglutition,  respira- 
tion, and  even  vocalization  are  resumed.  It  can  be  utilized  for  cases 
slightly  more  extensive  than  those  suitable  for  thyrotomy,  but  should 
not  be  relied  upon  where  there  is  any  suspicion  of  involvement  of 
both  sides  or  in  laryngopharyngeal  cases.  One  hundred  and  ten  cases 
tabulated4  since  1876  show  9  per  cent,  recoveries  (three  years),  12 
per  cent,  relative  recoveries  (one  year),  28  per  cent,  recurrences,  and 
26  per  cent,  of  deaths  in  consequence  of  the  operation.  Two  later 
series,  one  of  57  cases5  and  one  of  50  cases,6  since  1890,  give  an 
improvement  showing  12  to  16  per  cent,  recoveries,  32  per  cent, 
relative  recoveries,  36  per  cent,  recurrences,  and  16  to  28  per  cent, 
of  operative  fatalities. 

Laryngectomy,  or  complete  extirpation  of  the  larynx,  is  indicated 
when  the  carcinoma,  while  confined  to  the  larynx,  involves  so  much 
of  that  organ  that  no  part  can  be  saved  without  risk  of  recurrence. 
If  the  epiglottis  is  positively  healthy  it  can  be  retained  and  utilized 
by  Swain's7  method  to  form  an  anterior  wall  to  the  oesophagus  and 
close  the  pharynx  from  the  windpipe.  The  greatest  danger  of  laryn- 
gectomy is  septic  pneumonia  from  the  inspiration  of  discharges  from 
the  wound  and  secretions  of  the  throat,  and  this  is  prevented  by 
leaving  no  opening;  but,  as  a  rule,  the  retention  of  the  epiglottis 
favors  recurrence  (26  cases,  2  recoveries),8  and  the  same  end  can  be 
accomplished  as  in  Cohen's  case9  and  others10  by  stitching  the  upper 

1  Sendziak  ;  cited  by  Chiari,  op.  cit.  -  Schmiegelow  ;  cited  by  Chiari,  op  cit. 

3  Delavan.  Transactions  of  American  Laryngologial  Association,  1900,  p.  71. 

*  Sendziak.   Biisartige  GescbwUlste  des  Kehlkopfes,  1897. 

»  Delavan.  Transactions  of  American  Laryngological  Association,  1900,  p.  71. 

•  Schmiegelow ;  cited  by  Chiari,  loc.  cit. 

'  Swain.   Transactions  of  American  Laryngological  Association,  1891,  p.  115. 
s  Sendziak.   Bosartige  Gesch wlllstc  des  Kehlkopfs,  S.  171. 
»  J.  Solis  Cohen.   Archiv  f.  Laryngologie  und  Rhinologie,  Band  i.,  S.  278. 
10  UlUck.   Berliner  kiln.  Wochenschrlft,  1897,  S.  922. 
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end  of  the  trachea,  slit  open  in  front,  to  the  skin  of  the  neck  at  the 
bottom  of  the  incision.  This  precludes  respiration  by  the  mouth  and 
the  wearing  of  an  artificial  larynx,  but  lessens  the  danger  and  conduces 
to  comfort  by  non-interference  with  deglutition.  A  buccal  voice  is 
prone  to  develop,  which  enables  the  patient  to  make  himself  under- 
stood. 

The  statistics  of  total  extirpation  of  the  larynx  have  improved  with 
modern  methods.  Fifty  cases  tabulated1  since  1890  give  10  per 
cent,  recoveries  (three  years),  48  per  cent,  relative  recoveries  (one 
year),  20  per  cent,  recurrences,  and  22  per  cent,  operative  fatalities 
(two  months).  Delavan's2  series  of  34  cases  from  seven  operators 
since  1890  gives  6  per  cent,  of  recoveries,  and  26  per  cent,  of  opera- 
tive deaths. 

Sources  of  danger  other  than  pneumonia  are  shock,  damage  to 
branches  of  the  pneumogastric  nerve,  affecting  the  heart  and  circu- 
lation; exhaustion,  and  hemorrhage.  It  is  still  a  hazardous  operation 
the  advantages  and  disadvantages  of  which  should  be  fully  explained 
to  the  patient. 

Subhyoid  pharyngotomy  is  indicated  only  for  tumors  of  the  epi- 
glottis, pyriform  sinuses,  or  lower  pharynx  when  not  properly  re- 
movable through  the  mouth. 

Tracheotomy  alone  serves  to  prolong  life  in  inoperable  cases,  those 
in  which  (he  pathological  process  is  too  widely  distributed,  or  the 
patient  in  an  enfeebled  st;ite,  and  in  those  in  which  a  radical  opera- 
tion is  declined.  <  )f  six  eases  seen  by  the  author,  in  four,  two  intrinsic 
and  two  extrinsic,  this  last  resort  was  the  only  suitable  remedy  at 
the  time  they  first  appeared,  late  in  the  course  of  the  disease.  It  is 
often  thus.  Usually  the  eanula  should  be  inserted  below  the  isthmus 
of  the  thyroid  gland,  in  order  to  escape  the  descending  laryngeal 
infiltration,  and  for  permanent  use  a  tracheotomy  tube  of  soft  rubber 
is  better  tolerated  than  the  customary  metallic  one. 

Gastrostomy  may  prolong  life  a  trifle  when  exhaustion  is  imminent 
because  of  dysphagia. 

Palliative  Measures.  An  alkaline  antiseptic  spray  may  be  preceded 
by  a  1  per  cent,  cocaine  spray,  and  supplemented  by  additional 
sedatives  and  emollients.  Orthoform  applied  as  in  laryngeal  tuber- 
culosis gives  the  most  enduring  relief  from  pain.  Potassium  perman- 
ganate  in  1  per  cent,  solution  is  an  efficient  deodorizer. 

Sarcoma  of  the  Larynx.  Much  that  has  been  said  with  reference  to 
carcinoma  applies  also  to  sarcoma  of  the  larynx.  The  clinical  course 
is  similar.  It  is  more  rare,  in  the  proportion  of  one  to  twelve.  The 
comparison  with  all  other  laryngeal  neoplasms3  is  three  to  five  hundred 
and  forty-eight,  nevertheless,  a  series  of  50  cases  or  more  is  readily 
collected  from  modern  literature.  The  author  has  observed  but  one 
case,  that  of: 


1  Schmiegelow  ;  cited  by  O.  Chiari,  loc  cit. 

2  Delavan.   Transactions  of  American  Laryngological  Association,  1900,  p.  72. 

3  Moritz-Schmidt ;  cited  by  Sendziak,  op.  cit.,  p.  194. 
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Mr.  0.  R.,  of  Seattle,  Washington,  forty  years  of  age,  upon  whom 
Hahn  had  performed  thyrotomy  in  Europe  six  months  previously 
for  the  purpose  of  extirpating  a  malignant  growth  which  proved  to 
be  spindle-celled  sarcoma.  At  the  time  of  my  examination,  while 
on  his  way  home,  a  recurrence  had  already  taken  place,  a  granulo- 
matous mass  occupying  much  of  the  lumen  of  the  larynx.  He 
declined  an  operation  in  Chicago,  and  continued  his  journey  in  despair. 
(Plate  XXVIII.,  Fig.  2.) 

Sarcoma  may  originate  in  the  order  named  from  the  vocal  cord, 
epiglottis,  aryepiglottic  fold,  false  cord,  ventricle,  and  pyriform  sinus. 
Also  from  the  subglottic  region  and  trachea,  or  it  may  be  extrinsic, 
having  extended  to  or  from  the  pharynx.  The  usual  types  are  spindle- 
celled,  round-celled,  and  alveolar  sarcoma,  although  every  possible 
sarcomatous  combination  has  been  recorded.  For  a  further  descrip- 
tion of  these,  and  for  the  etiology  of  sarcoma  in  general,  references 
may  be  made  to  the  chapter  on  intranasal  sarcoma.  It  is  more 
frequent  in  early  life  than  carcinoma,  but  those  of  mature  age,  thirty 
to  sixty  years,  furnish  the  majority  of  cases,  proportionately  increas- 
ing in  each  decade.    Men  are  affected  in  the  ratio  of  three  to  one. 

The  salient  symptoms,  such  as  cough,  hoarseness,  and  especially 
pain,  are  less  pronounced  than  with  carcinoma,  and  the  glands  are 
even  less  likely  to  be  affected  until  late. 

On  examination  one  finds  usually  a  diffused,  smooth,  nodulated  or 
warty  tumor.  More  rarely  it  is  circumscribed,  even  pedunculated, 
and  then  proceeds  from  the  vocal  cord.  The  color  runs  from  bright 
red  through  yellowish  tints  to  gray,  and  the  consistency  varies  accord- 
ing to  the  type,  from  a  creaking  hardness  to  a  cauliflower-like  for- 
mation.   It  is  usually  single,  but  may  be  multiple. 

Diagnosis.  Carcinoma  can  be  excluded  only  by  a  microscopic 
examination.  The  polypoid  or  pedunculated  type  may  simulate 
fibroma,  but  can  be  differentiated  in  the  same  way.  Not  so,  however, 
with  syphilis,  for  gummatous  infiltrations  in  section  resemble  round- 
celled  sarcoma.  The  effect  of  potassium  iodide  should  be  noted  and 
a  degree  of  harmony  established  between  the  microscopic  findings 
and  the  clinical  course  and  aspects. 

The  prognosis  is  less  unfavorable  than  with  carcinoma;  but  it  all 
depends  upon  the  possibility  of  an  early  and  thorough  extirpation. 
An  analysis  of  50  cases1  shows  12  per  cent,  recoveries  (three  years), 
and  24  per  cent,  relative  recoveries  (one  year),  with  fewer  immediate 
fatalities  from  the  various  operations  than  with  carcinoma. 

Treatment.  The  principles  underlying  the  selection  of  an  opera- 
tion and  the  technique  are  the  same  as  for  laryngeal  carcinoma,  to 
which  subject  reference  should  be  made.  Medicinal  means  especially 
adapted  to  inoperable  cases  are  there  mentioned.  In  addition  injec- 
tions of  mercury  bichloride,  2  per  cent,  solution  in  olive  oil,  and  1 
per  cent,  pyoktanin  externally  have  been  commended. 


i  Sendziak.  Op.  cit.,  S.  218. 


910 


JWSE  AND  THROAT. 


THE  LOCAL,  MEDICINAL,  AND  SURGICAL  TREATMENT 

OF  THE  LARYNX. 

Medicinal  substances  may  be  applied  to  the  larynx  in  the  form 
of  spray,  medicated  air,  vapor  or  fumes,  pigment  or  paint,  powder, 
syringed  fluid,  and  submucous  injection.  The  larynx  may  be  sprayet  1 
by  the  ordinary  straight-tipped  atomizer  by  taking  forced  inhala- 
tions while  the  head  is  thrown  backward,  the  tongue  protruded,  and 
the  nose  closed.  Nebulized  oil  is  readily  inhaled  thus,  while  aqueous 
sprays  soon  excite  cough  which,  however,  is  evidence  that  the  spray 
has  actually  entered  the  larynx.  The  short  angular  downward  atom- 
izer-tip is  sometimes  of  service,  I  ml  Freer  has  devised  a  curved  attach- 
ment for  the  Davidson  spray  tube,  sufficiently  long  to  actually  enter 
the  larynx,  which  in  skilful  hands  is  still  more  useful.    (Fig.  461.) 


Fig.  461. 


Showing  Frecr's  laryngeal  spray-tube  attached  to  a  Davidson  atomizer. 

For  a  decided  emollient  effect  the  actual  atomization  of  oils  by 
means  of  a  powerful  double-ball  hand  atomizer  of  the  Davidson  type, 
or  one  operated  by  machine  compressed  air,  is  preferable  to  the  more 
finely  divided  oil  vaporization  which  is  furnished  by  special  "oil 
atomizers,"  "oil  nebulizers,"  and  "inhalers."  The  latter  class  of 
inhaler  of  the  globe  pattern  is  now  arranged  in  multiple  for  attach- 
ment to  the  compressed  air  tank.  Its  actual  usefulness  seems  to  me 
quite  limited,  perhaps  being  beneficial  in  acute  laryngobronchial 
inflammation  and  as  an  occasional  means  of  inducing  respiratory 
gymnastics.  (Fig.  462.)  The  "atomizing  vaporizer"  of  Thomas  is 
more  efficient  because  the  spray  is  more  copious.  (Fig.  463.)  The 
steam  atomizer  is  at  present  little  used.  A  hot  laryngeal  spray  is 
objectionable  before  going  out  in  the  cold,  but  may  be  serviceable 
for  the  first  stage  of  acute  laryngitis,  when  the  patient  is  confined, 
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and  for  evening  applications. 
The  same  may  be  said  of  medi- 
cinally impregnated  hot-water 
or  steam  vapor  inhalations. 
The  latter  can  be  extemporized 
by  the  use  of  a  fruit-jar  half 
filled  with  water  just  short  of 
a  boiling  temperature,  and 
covered  with  a  glass  funnel. 
The  sedative  properties  of  the 
vapor  itself  in  the  earliest  stage 
of  an  acute  inflammation  of  the 
larynx  and  contiguous  parts 
will  be  intensified  by  the  addi- 
tion, for  instance,  of.  thirty 
grains  of  lupulin. 

Swabbing  the  larynx,  that 
is,  the  application  of  a  pig- 
ment or  medicinal  paint,  is 
made  by  a  pledget  of  cotton 
firmly  secured  to  an  applicator. 
Brushes  are  no  longer  used  for 
this  purpose,  because  they  can- 
not be  rendered  aseptic.  The 
applicator  should  be  suffi- 
ciently strong  to  maintain  a 
fixed  angular  bend.  Cohen's 
forceps  (Fig.  464)  and  Freer's 


Fig.  462. 


Traux  multiple  nebulizer. 


Fig.  463. 


Thomas'  atomizing  vaporizer. 
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steel  rod  are  satisfactory.  The  latter's  firmness  is  an  advantage 
in  applying  lactic  acid  with  friction  for  laryngeal  tuberculosis. 
There  is  less  resort  to  painting  the  larynx  than  formerly,  since  it 
is  recognized  that  the  impact  of  the  swab  is  in  itself  an  irritant; 
nevertheless,  the  process  is  very  useful,  with  astringents  and  re- 


FlG.  464. 


Cohen's  laryngeal  cotton-holding  forceps. 


solvents,  for  certain  forms  of  subacute  and  chronic  laryngitis,  also 
with  lactic  acid,  etc.,  for  tuberculosis,  and  with  cocaine  for  the  pro- 
dud  ion  of  local  anaesthesia.  The  swab  is  applied  under  laryngo- 
scopic  observation  at  the  moment  when  the  epiglottis  is  raised  by 
phonation. 

Fio.  465. 


Shurley's  powder-blower. 

The  insufflation  of  powder  into  the  larynx  is  accomplished  by  means 
of  a  powder-blower.  (Figs.  465  and  466.)  It  should  have  a  detachable 
end  for  sterilization. 

The  insufflation  is  made  under  laryngoscopy  observation  and  while 
the  patient  phonates  to  raise  the  epiglottis,  the  powder  being  blown 


Fig.  466. 


Greene's  powder-blower. 


from  behind  forward  and  downward.  This  method  is  useful,  among 
other  conditions,  for  persistent  subacute  laryngitis,  alum  diluted 
with  an  equal  part  of  acacia  being  insufflated. 

Oils,  especially  "oil  vaseline"  and  other  petroleum  products,  can 
be  slowly  syringed  into  and  through  the  larynx  without  provoking 
much  spasm.    From  2  to  6  gm.  of  an  antiseptic  or  stimulating  emol- 
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lient  mixture  may  be  thus  injected  at  a  dose.  A  syringe  with  a  long 
angular  laryngeal  tube  is  requisite.    (Fig.  467.)    The  larynx  should 


Fig.  467. 


Moreau  Brown's  laryngeal  syringe. 


first  be  sprayed  with  a  2  per  cent,  cocaine  solution.  Even  aqueous 
solutions,  if  bland,  can  be  injected  after  cocainization.  The  method 
is  useful  for  chronic  tracheitis  and  laryngitis  sicca  and  for  fetid  bron- 
chitis. 

Submucous  injection  in  the  larynx  is  employed  for  the  production 
of  thorough  local  anaesthesia  by  cocaine  preceding  certain  endolaryn- 
geal  operations  and  to  promote  absorption  of  tuberculous  infiltration 
by  creasote,  guaiacol,  etc.  Chappell's  syringe  is  well  adapted  to  the 
latter  purpose.  The  needle  shank  is  six  inches  long,  and  may  be  given 
suitable  curves;  the  needle  itself  is  half  an  inch  in  length,  with  the 
opening  close  to  the  point.  The  piston  can  be  disengaged  by  a  thumb- 
button  when  it  is  automatically  pushed  home  by  a  spring.  A  set- 
screw  regulates  the  dose,  usually  one  drop.  Heryng's  syringe  is  an 
excellent  instrument  without  the  automatic  piston. 


Fig.  468. 


Author's  laryngeal  porte  caustique  adapted  to  Schroetter's  handle. 


Chemical  Cauterization.  For  the  application  of  either  chromic  acid 
or  solid  nitrate  of  silver  to  a  circumscribed  spot  in  the  larynx  these 

58 
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substances  should  be  fused  in  a  small  bead  upon  the  end  of  a  shielded 
applicator.  The  tubular  shield  should  cover  the  bead  during  the 
introduction  of  the  instrument,  being  withdrawn  to  expose  the  caustic 
point  only  when  the  latter  has  reached  the  exact  spot  to  be  cauterized. 
(Figs.  468  and  469.)  This  method  is  properly  available  only  in  a 
tolerant  locally  anaesthetized  larynx  and  under  perfect  laryngoscopy 
observation.  It  is  exceptionally  used  for  the  destruction  of  small 
benign  neoplasms  or  for  the  cauterization  of  the  base  alter  the 
removal  of  a  growth  by  forceps.  Ingals1  reports  favorable  results  in 
a  case  of  chondroma.  As  a  rule,  the  gal vano cautery  is  a  better 
means  to  the  same  end. 


Fig.  469. 


McCoy's  laryngeal  poite  cuustique. 


Surgical  Methods.  Fndolaryngeal  surgical  procedures  include 
scarification  and  incision,  curettement,  evulsion  and  abscission  by 
forceps,  ecrasement,  galvanocauterization,  and  electrolysis.  The 
appliances  are  most  employed  and  best  described  in  connection  with 
the  treatment  of  benign  neoplasms,  laryngeal  tuberculosis,  cicatricial 
Stenosis,  foreign  bodies,  etc. 

Local  Anaesthesia.  Before  the  introduction  of  cocaine  it  was 
necessary  to  train  the  larynx  to  tolerate  instrumental  manipulation 
by  a  course  of  daily  contacts  with  a  probe.  Cocaine  anaesthesia 
obviates  this  necessity,  if  not  wholly,  then  in  part.  The  degree  of 
anaesthesia  obtainable  depends  in  a  measure  upon  the  method  of 
application.  The  cocaine  solutions,  5,  10,  and  20  per  cent.,  should 
be  freshly  prepared.  The  5  per  cent,  solution  is  sprayed  sparingly 
first  from  a  straight  tip  through  the  pharynx,  being  forcibly  inhaled 
into  the  larynx,  and  after  an  interval  of  three  minutes  again  sprayed 
directly  into  the  larynx  by  Freer's  nozzle.  The  10  per  cent,  solution 
is  applied  by  a  cotton  applicator  after  a  second  interval  of  about 
four  minutes,  and  the  20  per  cent,  solution  is  used  in  like  manner 
after  a  third  interval.  Including  a  fourth  period  of  rest,  the  whole 
time  consumed  aggregates  about  fifteen  minutes.  The  patient  pre- 
viously should  have  been  tested  for  supersensitiveness  to  cocaine. 
Very  strong  solutions  will  occasionally  irritate  more  than  anaesthetize, 
in  which  event  the  limit  should  be  from  5  to  10  per  cent.  Swabbing 
also  must  exceptionally  be  avoided  for  the  same  reason.    For  deep 


i  Transactions  of  American  Laryngological  Association,  1888,  p.  126. 
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curettement  and  for  the  excision  by  the  double  curette  of  tuberculous 
sites  the  immediate  area  is  further  anaesthetized  by  submucous  injec- 
tion of  a  drop  here  and  there  of  a  2  to  4  per  cent,  solution. 

The  Removal  of  Papillomata  and  Other  Benign  Neoplasms. 
Foreign  Bodies.  Singers'  Nodes.  Pachydermia.  The  patient  pro- 
trudes his  tongue  and  steadies  it  with  a  napkin  between  the  thumb 
and  first  finger,  while  the  surgeon,  seated  somewhat  higher  than  the 
patient,  holds  the  throat-mirror  in  position  with  one  hand,  and  with 
the  other  passes  the  forceps,  snare,  or  cautery  electrode  around  the 
epiglottis  without  touching  it,  and  well  downward  and  forward  to 
the  site  of  the  growth.  The  forceps  is  quickly  opened  and  the  growth 
firmly  grasped.  Just  at  this  moment  or  before  the  larynx  is  apt  to 
close.  If  the  forceps  is  already  in  exact  position  this  spasm  will  not 
prevent  the  grasping  and  withdrawal  of  the  neoplasm,  but  if  not,  one 
must  desist  and  try  again ;  the  attempt  may  be  made  either  during 
respiration  or  on  phonation.  I  have  been  more  successful  in  the 
former  position  of  the  larynx,  but  an  overhanging  epiglottis  must 
often  be  pressed  forward  by  the  forceps.  The  latter  position  is 
adapted  to  growths  which  rise  well  above  the  glottis  on  phonation. 

The  forceps  are  of  two  general  types,  bladed  pivot  forceps  and 
tubular  forceps.  In  the  former  the  laryngeal  bend  may  be  approxi- 
mately a  right  angle  or  a  curve.  Blades  are  constructed  to  open 
both  antero-posteriorly  and  laterally,  the  latter  motion  being  very 
important  for  growths  at  the  anterior  commissure  and  for  foreign 
bodies  in  certain  positions.    The  grasping  ends  are  made  with  cutting 


edges  and  with  simply  serrated  surfaces.  Dundas  Grant  has  modi- 
fied the  pivot  forceps  by  hinging  together  the  distal  ends  of  the 
cutting  blades.    (Fig.  472.) 

The  obstruction  to  vision  by  tubular  forceps  is  less;  but  the  move- 
ment of  the  blades  is  limited  and  they  are  suited  rather  to  quite  small 


Fig.  470. 


Mackenzie's  cutting  forceps. 
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growths.  Those  of  Schroetter,  Stoerk,  Seiler,  and  Krause  are  most 
favorably  known.    Seiler 's  tube  is  flexible,  and  is  therefore  adaptable 


Fig.  471. 


Cusco's  laryngeal  forceps. 
Fig.  472. 


Dundas  Grant's  guarded  forceps. 
Fig.  473. 


Schroetter's  handle,  containing  serrated  forceps.   Two  sheathed  knives  and  a  sheathed  caustic 

applicator  are  also  shown. 
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for  bronchial  and  oesophageal  uses — e.  g.,  the  removal  of  a  foreign 
body  through  a  tracheal  opening.    (Fig.  474.) 


Fig.  474. 


Setter's  tubular  forceps,  guillotine,  and  lancet. 


A  small  guillotine  which  forms  part  of  the  tubular  outfit  is  suitable 
for  the  removal  of  readily  encircled  tumors.  A  laryngeal  lancet  also 
conveniently  forms  one  of  the  tubular  attachments.  The  tube  acts 
as  a  shield  within  which  the  small  knife  is  concealed  during  passage 
into  the  larynx,  to  be  protruded  at  will  when  the  desired  spot  is  reached. 
It  is  employed  for  scarification  and  puncture  in  oedema  of  the  larynx 
and  for  the  division  of  adhesions. 

The  "  double  curettes  "  of  Krause  and  Heryng  are  in  reality  sharp- 
cutting  and  punch-forceps,  which  operate  on  the  tubular  plan.  They 
are  available  for  the  removal  of  neoplasms,  although  they  were  de- 
signed for  the  eradication  of  areas  of  tuberculous  infiltration,  a  subject 
which  is  considered  in  another  chapter. 

Laryngeal  forceps  are  employed  also  for  the  removal  of  foreign 
bodies  both  from  the  larynx  and  laryngopharynx.    These  objects, 


Fig.  475.  FlG-  476- 


Foreign  bodies  in  the  larynx. 


including  coins,  fish-bones,  pins,  tacks,  cockle-burs,  buttons,  nutshells, 
beans,  jackstones,  teeth,  etc.,  being  of  all  shapes  and -sizes  and  m 
varying  situations,  one  selects  whatever  implement  seems  best  adapted 
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Fit;.  477. 


to  the  individual  case.  The  method  as  regards  local  anaesthesia  and 
the  introduction  of  the  forceps  is  the  same  as  for  the  removal  of  neo- 
plasms.   Living  objects,  such  as  lumbricoides,  hydatids,  and  leeches, 

occasionally  gain  access  to  the  air  pas- 
sages. Large  objects,  such  as  apple- 
cores,  pieces  of  meat,  and  tooth-plates 
may  occlude  the  larynx  by  becoming 
impacted  in  the  pharynx.  They  can 
usually  be  dislodged  by  the  finger,  but 
laryngeal  forceps  may  be  required.  In 
children  extraction,  even  from  within 
the  larynx,  may  often  be  made,  guided 
by  the  finger,  under  general  anaesthesia. 
Foreign  bodies  which  are  lodged  in  the 
trachea  or  in  one  of  the  main  bronchi  can  usually  be  grasped  by 
straight  or  slightly-curved  forceps  introduced  through  a  low  trache- 
otomy wound. 

Ecrasement  or  the  use  of  a  cold  wire  snare  is  best  adapted  to  pe- 
dunculated neoplasms  of  good  size,  especially  papillomata,  fibromata, 
and  cysts.  A  canula  with  a  laryngeal  curve  can  be  adapted  to  a 
nasal  snare.    (Fig.  478.) 


Foreign  body  in  the  larynx. 


Fig.  478. 


Casselberry's  modified  Allen  snare. 


When  a  papilloma  is  broad-based  and  deeply  inserted  in  a  situation 
l  a  ther  inaccessible  to  forceps,  as  in  part  beneath  a  vocal  cord,  it  may 
be  destroyed  in  situ  by  the  galvanocautery.  The  author's  experience 
includes  several  cases  of  this  sort  in  which  the  forceps  operation  seemed 
like  pulling  pieces  from  a  cutaneous  "seed  wart."  The  more  one 
pulled  the  faster  it  grew.  The  accompanying  figure  represents  an 
electrode  which  is  well  adapted  to  this  purpose.  Its  platinum  loop 
is  turned  to  one  side  or  the  other,  which  renders  unnecessary  a  shield 
to  protect  the  opposite  cord.  The  platinum  tip  while  cold  is  pressed 
laterally  upon  the  growth  and  then  caused  to  glow  for  a  second  only. 
Sajous'  handle,  which  is  light  and  has  the  cords  suspended  from  its 
middle,  has  the  best  balance  for  laryngeal  use.    (Fig.  479.) 

Sessile  angiomata,  small  fibromata,  pol}'ps,  cysts,  and  tuberculous 
granulomata  can  be  destroyed  in  the  same  way  by  an  expert,  hand. 
Persistent  singers'  nodes,  especially  those  which  are  too  minute  and 
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too  intimately  blended  with  the  substance  of  the  vocal  cords  to  be 
detached  by  forceps,  may  be  treated  by  the  cautery  electrode,  although 
extreme  care  is  requisite.  Those  nodes  which  project  sufficiently 
and  the  larger  nodules  of  chorclitis  tuberosa  can  be  detached  by 
cutting-forceps,  especially  Grant's  guarded  forceps. 


Curettement  of  the  larynx  is  employed  chiefly  in  the  surgical  treat- 
ment of  tuberculosis  and  receives  appropriate  mention  under  that 
heading.  Heryng's  single  curettes  are  suitable,  being  well  made, 
sharp,  and  of  varying  sizes.  Papillomata,  when  diffused,  and  when  in- 
accessible to  forceps,  can  occasionally  be  effectually  curetted.  Simple 
inflammatory  and  syphilitic  infiltrations,  and  pachydermia  laryngis 
are  somewhat  rarely  amenable  to  the  same  treatment.  In  pachy- 
dermia, curettement  is  usually  supplemented  by  chemical  cauteriza- 
tion, either  by  lactic  acid  on  a  cotton  swab  or  chromic  acid  fused  in  a 
bead  on  a  porte  caustique.  Salicylic  acid,  10  per  cent.,  in  alcohol 
and  water,  is  also  commended. 

Electrolysis  by  the  bipolar  method  is  recommended  by  Chiari  for 
pachydermia  diffusa  (Journal  of  Laryngology,  May,  1894).  The 
iridoplatinum  needles  designed  by  the  writer  for  nasal  use  are  suitable 
if  given  the  laryngeal  angle.  A  current  of  from  eight  to  twelve  milli- 
amperes  is  adequate.  Cupric  electrolysis  applied  by  a  bulbous 
positive  electrode  of  copper  with  a  current  of  five  milliamperes  is 
advocated  by  Scheppegrell  for  laryngeal  tuberculosis.  Oxychloride 
of  copper  is  liberated  in  the  tissues. 

Injuries  of  the  Larynx.  Injuries  of  the  larynx  may  occur  in  con- 
sequence of  either  internal  or  external  violence.  Traumatism  from 
within  can  result  from  extreme  muscular  action,  the  impaction  of 
foreign  bodies,  the  application  of  surgical  appliances,  either  inten- 
tionally or  unintentionally — e.  g.,  the  false  passage  of  an  intubation 
tube,  the  swallowing  of  corrosive  liquids,  and  the  inhalation  of  scald- 
ing vapor.  Injuries  from  without  include  gunshot  wounds,  incised 
wounds  as  in  cut-throat,  punctured  wounds  as  in  sword  and  hay-fork 
thrusts,  fracture,  dislocation,  and  contusion  as  from  throttling,  hang- 
ing, and  accidental  blows. 


Fig.  479. 


Casselberry's  laryngeal  electrode  and  Sajous'  handle. 
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Violent  coughing  and  shouting  sometimes  injures  one  or  both  vocal 
cords  in  such  a  manner  that  they  present  an  ecchymotic  and  paretic 
appearance.  Rest  and  an  emollient  spray  are  indicated.  Sharp- 
cornered  foreign  bodies  occasionally  lacerate  the  interior  of  the  larynx, 
especially  during  forcible  extraction ;  such  wounds  usually  heal  readily 
under  antiseptic  and  emollient  sprays,  but  it  is  possible  for  an  abscess, 
perichondritis,  and  oedema  to  be  excited  in  this  way.  Bokay1  reports 
that  out  of  1200  cases  of  intubation  of  the  larynx  observed  by  him 
there  were  four  cases  of  false  passage,  all  in  the  ventricle  and  all  fatal. 
The  false  passage  may  also  be  forced  through  the  membrana  thyro- 
hyoidea.  (Edema,  suppuration,  and  perichondritis  are  very  prone 
to  follow.  Tracheotomy  should  be  immediately  substituted  for  intu- 
bation. The  ulceration  and  pressure  necrosis  which  occasionally 
results  from  the  prolonged  use  of  intubation  tubes  merely  requires 
mention  in  this  connection.  It  is  rarely  serious,  but  very  exception- 
ally may  be  followed  by  cicatricial  stenosis.  The  same  is  true  of  high 
tracheotomy  when  the  tube  is  so  placed  that  the  upper  curve  impinges 
upon  the  inferior  surface  of  the  vocal  cords.  The  author  has  recently 
observed  a  case  in  which  a  web  extending  largely  across  the  glottis 
and  an  ankylosis  of  the  left  crico-arytenoid  joint  had  resulted  from  this 
cause. 

In  the  swallowing  of  corrosive  liquids  the  epiglottis  and  aryepiglottic 
folds  would  be  the  only  parts  of  the  larynx  directly  affected,  but  ob- 
structive oedema  is  likely  to  ensue.  The  inhalation  of  steam  is  fraught 
with  the  same  danger. 

Gunshot,  punctured,  and  incised  wounds  from  without  vary  in 
gravity  according  to  their  situation  and  extent,  yet  most  of  them  do 
well  if  the  hemorrhage  is  checked  and  the  parts  are  cleansed  and  care- 
fully coaptated.  To  avoid  stenosis  by  the  formation  of  a  diaphragm, 
the  divided  cartilages  should  be  deeply  sutured  by  silkworm-gut. 
Emphysema  of  the  neighboring  connective  tissue  is  sometimes  a 
troublesome  symptom. 

Fracture  of  the  larynx  may  be  caused  by  a  fall  upon  a  projecting 
object,  by  a  blow,  and  by  hanging  and  choking.  For  instance,  a  man 
while  riding  a  bicycle  carried  suspended  around  his  neck  the  diamond- 
shaped  frame  of  another  bicycle.  He  fell  and  compressed  his  neck 
in  the  angle  of  the  frame,  which  fractured  the  larynx  in  such  a  way  as 
to  result  in  immediate  death  from  asphyxia.  Fracture  is  rare,  owing 
to  the  natural  resiliency  of  the  cartilaginous  framework.  The  most 
serious  symptom  is  dyspnoea,  which  is  usually  due  to  crdema  of  the 
glottis  from  laceration  of  the  soft  parts,  but  which  may  be  caused  by 
a  displaced  fragment  encroaching  upon  the  lumen  of  the  larynx.  It 
may  set  in  at  once  or  at  any  time  within  a  week.  Other  manifes- 
tations are  cough,  bloody  expectoration,  impairment  of  the  voice, 
emphysema,  and  pain  both  on  talking  and  swallowing.    By  digital 

»  Bokay.  Traumatism  daring  Intubation.  Journal  of  American  Medical  Association,  January  26, 
1901. 
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examination,  deformity,  mobility,  and  crepitation  would  be  perceived, 
and  the  diagnosis  thus  certified.  Laryngoscopic  examination  will 
disclose  swelling  and  distortion  within  the  larynx.  The  fracture  may 
be  linear  or  comminuted  and  may  involve  one  or  more  cartilages.  The 
prognosis  is  very  serious,  three-fourths  of  the  recorded  cases  having 
terminated  fatally,1  either  immediately  or  from  subsequent  pneu- 
monia, abscess,  and  septicemia. 

The  treatment  should  be  directed  toward  the  prompt  relief  of  dysp- 
noea by  low  tracheotomy,  provided  there  is  time  for  a  deliberate 
operation,  or,  if  necessary,  by  a  hasty  high  tracheotomy.  Intuba- 
tion as  a  substitute  for  tracheotomy  is  not  suitable  in  these  cases. 
Even  if  asphyxia  is  not  at  once  imminent  the  patient  should  be  kept 
under  close  surveillance,  for  it  is  liable  to  develop  suddenly.  Prompt 
replacement  of  the  fragments,  cold  applications,  and  absolute  rest, 
including  feeding  by  the  rectum,  are  indicated  to  ward  off  oedema. 
The  hyoid  bone  being  in  close  proximity  to  the  larynx,  may  be  frac- 
tured conjointly  or  alone  from  the  same  causes.  The  superior  cornua 
of  the  thyroid  cartilage  are  loosely  articulated  to  the  greater  cornua 
of  the  hyoid  bone  through  the  medium  of  the  thyrohyoid  ligament. 
A  displacement  in  the  nature  of  a  dislocation  of  this  articulation  occa- 
sionally occurs  by  muscular  action  in  sudden  movements  of  the  neck. 
A  return  is  usually  effected  in  the  same  way  by  muscular  movements, 
but  digital  manipulation  will  hasten  it.  Severe  contusion  of  the 
larynx  would  suggest  in  part  the  same  care  as  actual  fracture. 


1  Bosworth.   Diseases  of  the  Nose  and  Throat,  vol.  ii.  p.  712. 
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DISEASES  OF  THE  ACCESSORY  SINUSES. 
By  StCLAIR  THOMSON,  M.D.,  M.R.C.P.  Lond.,  F.R.C.S.  Eng. 

Introductory.  With  the  exception  of  that  part  of  the  roof  of  the 
nasal  chamber  formed  by  the  cribriform  plate,  the  upper  and  outer 
walls  of  the  nasal  cavities  are  occupied  by  the  accessory  pneumatic 
sinuses.  Contiguous  to  the  outer  wall  of  the  nose  are  lodged  the 
maxillary  and  ethmoidal  cavities,  while  portions  of  the  ethmoidal, 
frontal,  and  sphenoidal  chambers  help  to  form  the  nasal  roof. 

[t  would  be  a  natural  presumption  that  these  cavities,  communi- 
cating as  they  do  with  the  nasal  fossa',  exposed  to  a  variety  of  possible 
etiological  factors,  and  in  close  relationship  with  such  important 
parts  as  the  brain,  eye,  car,  and  throat,  would  not  be  exempt  from 
disease.  They  are  indeed  subject  to  disease  just  as  the  nasal  fossae 
are,  but  it  would  he  a  mistake  to  think,  as  some  authors  state,  that 
since  affections  of  the  pituitary  membrane  can  be  propagated  to  the 
accessory  cavities,  the  latter  manifest  just  the  same  diseases.  A 
little  reflection  would  show  that  this  view  cannot  be  correct.  The 
provision  in  the  nose  for  filtering,  warming,  and  moistening  the  in- 
spired air  necessitates  special  anatomical  arrangements,  which,  when 
disordered,  are  subject  to  particular  pathological  changes.  At  the 
same  time  this  continually  renewed  air  stream  brings  with  it  patho- 
genic possibilities  from  which  the  accessory  cavities  are  much  more 
exempt.  The  mucous  lining  of  the  latter  has  not  the  same  functions 
to  perform,  and  is  therefore  differently  arranged. 

On  the  other  hand,  affections  of  the  sinuses  require  individual 
consideration  owing  to  (a)  the  shape  of  each  cavity,  (b)  the  situation 
of  its  orifice,  and  (c)  its  relation  to  neighboring  organs.  It  will  be 
noted  that  all  these  three  factors  pertain  to  anatomical  characteris- 
tics, and  hence  the  great  importance  of  an  exact  practical  acquaintance 
with  the  surgical  anatomy  of  this  region.  It  is  seldom  taught  ade- 
quately in  the  dissecting-room,  and  the  consideration  of  the  surgical 
points  in  the  anatomy  of  the  sinuses  hardly  appeals  to  students 
sufficiently  at  an  early  period  of  their  career  to  command  much  atten- 
tion. 

A  correct  idea  of  the  topographical  anatomy  of  the  accessory 
sinuses  can  only  be  obtained  by  the  study  of  both  dry  and  moist 
sections.  Every  surgeon  who  aspires  to  a  profound  study  of  the 
diagnosis  and  treatment  of  nasal  suppuration  should  lose  no  oppor- 
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tunity  of  examining  a  series  of  coronal,  sagittal,  and  horizontal 
sections  of  the  head,  which  he  should,  if  possible,  prepare  with  his 
own  hands.  Those  who  have  not  these  opportunities  can  to  some 
extent  supplement  them  by  the  study  of  plaster  casts,1  while  much 
can  be  gained  from  the  numerous  atlases  and  special  treatises  de- 
voted to  the  subject ? 

Surgical  Anatomy  of  the  Accessory  Sinuses.  Many  of  the  im- 
portant points  of  the  topographical  and  surgical  anatomy  of  the 
accessory  sinuses  are  shown  in  the  illustrations,  and  others  will  be 
referred  to  in  treating  of  the  diseases  of  the  individual  cavities.  It 
will  therefore  be  sufficient  here  to  briefly  refer  to  a  few  of  the  points 
which  deserve  special  consideration. 

From  both  anatomical  and  clinical  considerations  it  is  convenient 
to  divide  the  accessory  sinuses  into  two  groups,  according  as  to 
whether  their  ostia  open  (a)  anteriorly  into  the  middle  meatus,  below 
the  attachment  of  the  middle  turbinal,  or  (6)  posteriorly  into  the 
superior  meatus  and  above  the  middle  turbinal.  Thus: 
Anterior  group : 

Maxillary  sinus. 

Frontal  sinus. 

Anterior  ethmoidal  cells. 
Posterior  group : 

Posterior  ethmoidal  cells. 

Sphenoidal  sinus. 

1  Prepared  by  Dr.  Betz,  of  Heilbronn,  and  sold  by  instrument  dealers. 
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The  maxillary  sinus,  or  antrum  of  Highmore,  has  often  been  com- 
pared in  shape  to  a  three-sided  pyramid.  Some  authors  describe 
it  as  an  inverted  pyramid,  the  base  being  formed  by  the  floor  of 
the  orbit  and  the  apex  situated  over  the  roots  of  the  molar  teeth. 
Others  place  the  base  of  the  pyramid  at  the  outer  wall  of  the  nasal 
chamber  and  the  apex  toward  the  malar  process.  In  that  case  the 
three  sides  of  the  pyramid  are  formed  by  the  facial,  orbital,  and 
zygomatic  walls  of  the  sinus.  The  temporal  or  posterior  wall  is  formed 
by  the  body  of  the  superior  maxilla;  it  is  concave  and  faces  toward 
the  zygomatic  fossa.    This  is  the  thickest  wall.    The  thin,  orbital 


Fig.  480. 


Coronal  section  in  the  anterior  third  of  the  nose,  viewed  from  the  front.  Shows  the  inferior  and 
middle  turbinate ;  polypi  growing  from  the  ethmoidal  region  in  each  side;  and  polypoid  degenera- 
tion Of  the  lining  of  the  left  maxillary  sinus.  A  probe  is  passed  up  into  the  frontal  sinus  on  the  left 
side.   (Preparation  by  StClaik  Thomson.) 

wall  forms  the  roof  of  the  sinus.  The  anterior  wall  corresponds  to 
the  facial  surface  of  the  superior  maxilla  and  is  always  very  much 
thinner  over  the  canine  fossa.  Here  it  may  only  measure  2  mm.  in 
thickness.  The  base  of  the  pyramid  corresponds  to  the  outer  wall 
of  the  nasal  fossa,  which  is  markedly  convex  toward  the  sinus.  The 
anterior  and  posterior  parts  of  the  base  are  formed  by  the  superior 
maxilla,  and  a  reference  to  a  dried  skull  will  show  how  relatively 
stout  they  are.  The  central  area  of  the  base— formed  chiefly  by 
parts  of  the  ethmoid— is  very  thin,  and  in  certain  points  is  closed  only 
by  membrane.    The  natural  opening  of  the  sinus  which  is  found 
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on  this  wall  is  much  nearer  to  the  roof  than  to  the  floor  of  the  cavity. 
It  opens  into  the  middle  meatus  of  the  nose  by  the  ostium  maxillare, 
at  the  posterior  extremity  of  the  hiatus  semilunaris.  One  or  more 
accessory  openings  are  sometimes  met  with,  also  in  the  middle  meatus, 
generally  posterior  to  the  ostium.  Above  the  level  of  the  ostium 
maxillare  the  inner  wall  of  the  sinus  comes  into  relation  with  the 
ethmoidal  labyrinth.  The  junction  of  the  anterior  and  posterior 
walls  forms  what  is  frequently  referred  to  as  the  floor  of  the  sinus.  It 


Fig.  481. 


Coronal  section  about  the  centre  of  the  nose,  viewed  from  the  back.  The  section  shows  the  in- 
ferior, middle,  and  superior  turbiuals,  and  the  maxillary,  ethmoidal,  and  frontal  sinuses.  The 
relation  of  the  ethmoidal  cells  to  the  frontal  sinus,  and  of  both  to  the  orbit  and  cranium,  are  well 
seen.  Polypi  are  setn  in  the  middle  meatus  on  each  side,  growing  from  the  ethmoidal  region  ;  and 
there  is  polypoid  degeneration  of  the  mucous  membrane  of  the  maxillary  sinus  on  the  left  side.  A 
probe  is  passed  through  the  left  ostium  maxillare.   preparation  by  StClai  r  Thomson.) 

is  really  a  rounded  angle.  It  lies  above  the  alveolar  border  of  the 
superior  maxilla,  and  the  roots  of  the  teeth— particularly  the  second 
bicuspid  and  the  first  molar— are  only  separated  from  the  cavity  by 
a  thin  lamella  of  bone.  The  muco-periosteum  is  frequently  arranged 
in  folds  or  ridges,  which  form  so  many  pouches,  but  it  is  very  rare 
for  the  sinus  to  be  divided  into  two  cavities  by  a  complete  septum. 
A  large  adult  maxillary  sinus  will  hold  one  ounce  of  fluid.1  The 


1  VV.A.  N.  Caltlin    Transactions  Odont.  Society,  London  1857,  vol.  xcix.  p.  31. 
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average  capacity  is  14.4  c.  cm.  ;l  but  of  course  much  variation  exists, 
owing  to  the  numerous  irregularities  met  with  in  the  configuration  of 
the  sinus.  The  cavity  may  be  represented  by  a  narrow  chink;  more 
rarely  it  is  entirely  absent.2 

Development.  The  maxillary  cavity  exists  at  birth,  but  in  a  rudi- 
mentary form.  It  reaches  its  full  development  about  the  age  of 
twelve  years. 

The  frontal  sinus  lies  between  the  two  lamellae  into  which  the 
frontal  bone  separates  in  the  region  of  the  superciliary  ridge.  As  a 
rule  the  cavity  is  decidedly  smaller  in  young  people  and  in  women 


Fig.  482. 


Coronal  section  of  the  posterior  third  of  the  nose,  viewed  from  the  front.  The  section  shows  the 
inferior,  middle,  and  superior  turbinate.  There  is  a  polypoid,  mulberry  hypertrophy  of  the  posterior 
end  (if  the  right  inferior  turbinal.  A  very  small  portion  of  the  maxillary  antrum  is  seen  on  each 
side.  The  relations  of  the  frontal  sinuses  and  ethmoidal  cells  to  one  another,  and  to  the  orbit  and 
cranium,  are  well  seen.  The  specimen  shows  the  roof  of  the  posterior  choaua,  the  front  wall  of  the 
sphenoidal  sinus,  and  the  sphenoidal  orifice  on  each  side.  (Specimen  prepared  by  StCjair  Thomson.) 

than  in  men,  but  there  is  no  necessary  relation  between  a  prominent 
superciliary  ridge  and  a  capacious  frontal  sinus,  or  the  reverse  (Zuck- 
erkandl).  But  from  an  examination  of  125  preparations  Lothrop 
formed  the  opinion  that  "in  general  it  is  fair  to  conclude  that  the 

i  Braune  und  Clasen.    Die  Nebenhohlen  d.  menschl.  Nase,  etc.   Zeitschrift  f.  Anat  u.  Entwick- 
lungsgesch,  1877,  Band  ii. 
1  Morgagni.    De  Sedibus  et  causis  morborum,  1779, 
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more  prominent  the  supra-orbital  area,  including  the  superciliary 
ridges  and  nasal  eminence,  the  greater  the  probability  of  the  presence 
of  well-defined  sinuses."1 

The  anterior  wall  is  the  thickest.  It  is  about  5  to  6  mm.  in  thick- 
ness, but  varies  considerably  in  different  skulls.  It  contains  a  good 
deal  of  diploic  tissue,  and  this  explains  the  flow  of  blood  which  may 
take  place  while  opening  it,  and  also  the  possibility  of  septic  infection 
when  the  diploe  are  exposed.  The  posterior  wall,  supporting  the 
anterior  lobe  of  the  brain,  is  thin  and  brittle.  The  floor  of  the  cavity 
is  irregular  and  often  marked  by  the  elevations  of  the  fronto- 
ethmoiclal  cells.    It  overlies  the  roof  of  the  nose  and  the  orbit. 

The  cavity  of  the  sinus  extends  upward  on  the  forehead  for  a 
variable  distance — sometimes  for  one  and  one-half  inches  or  more. 
Backward  it  may  reach  so  far  that  the  entire  roof  of  the  orbit  is  divided 
by  ths  frontal  sinus  into  two  plates.  Outward  it  extends  in  the  direc- 
tion of  the  eyebrow,  sometimes  as  far  as  the  external  angle  of  the 
orbit. 

It  is  separated  from  its  fellow  on  the  other  side  by  a  septum. 
This  is  very  irregular,  and  is  so  seldom  in  the  mesial  line  that  the  two 
sides  are  often  very  irregular.  Indeed,  an  opening  made  on  one  side 
of  the  middle  line  will  sometimes  expose  the  cavity  on  the  opposite 
side  of  the  body.  The  cavities  are  very  irregular  and  unsymmetrical. 
They  may  be  very  small,  or  even  entirely  absent.  Logan  Turner 
found  the  sinus  absent  on  both  sides  in  80  out  of  500  museum  skulls — 
(i.e.,  in  16.1  per  cent.),2  but  Sieur  and  Jacob  examined  150  specimens 
without  once  failing  to  discover  both  cavities.3  The  sinus  may  be 
present  only  on  one  side.  The  sinus  becomes  funnel-shaped  as  it  passes 
downward  between  the  ethmoidal  cells,  to  open  into  the  middle 
meatus  of  the  nose  at  the  upper  end  of  the  hiatus  semilunaris.  It 
is  noteworthy  that  the  ostium  of  the  frontal  sinus  lies  at  the  most 
dependent  part  of  the  cavity.  It  is  found  at  a  short  distance 
from  the  septum  and  further  from  the  anterior  wall  than  might  be 
imagined.  Tilley  found  that  the  infundibulum  may  lie  as  deep  as 
28  mm.  from  the  anterior  surface.4  It  leads  into  the  frontonasal 
duct  (1£  cm.  long),  which  opens  into  the  anterior  end  of  the  hiatus 
semilunaris. 

The  surface  of  the  cavity  is  seldom  smooth,  recesses  of  various 
shapes  and  sizes  being  present.  One  long  narrow  pouch  is  apt  to 
be  met  with  running  toward  the  outer  extremity  of  the  eyebrow. 

The  mucous  membrane  is  thin  and  closely  adherent  to  the  peri- 
ostium.    It  is  scantily  supplied  with  glands. 

Development.  The  frontal  sinus  is  absent  at  birth  and  during 
infancy.    It  is  seldom  evident  before  the  seventh  or  eighth  year. 

'  Lothrop.   The  Anatomy  and  Surgery  of  Ihe  Frontal  Sinus  and  Anterior  Ethmoidal  Cells,  p.  18. 
■  British  Medical  Journal,  October  14.  1899 

:  I  ^searches  anatomiques,  cliniqucs  et  operatoires  sur  les  fosses  nasales  et  leur  sinus.   Paris,  J. 
RuefT,  edit.  1901. 
4  Lancet,  September  26,  189a 
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With  puberty  it  increases  rapidly,  and  reaches  its  full  size  about  the 
twentieth  year.1 

The  ethmoidal  cells  deserve  special  consideration  from  the  im- 
portance of  their  topographical  relations,  the  frequency  with  which 
ethmoiditis  is  associated  with  pus-formation  in  other  accessory  cavi- 
ties, and  their  irregular  and  complicated  anatomical  arrangements. 
The  system  of  cavities  in  the  ethmoid  bone  is  lodged  between  the 
nasal  cavity  and  the  orbit.  On  the  outer  side  it  is  closed  in  by  a  thin 
plate  of  bone  which  forms  the  greater  portion  of  the  inner  wall  of 
the  orbit  {lamina  papyracea  or  os  planum).  (Fig.  481.)  As  a  result 
of  arrest  of  development  (Zuckerkandl)  and  in  old  people,  this  plate 
may  be  defective  in  parts,  and  the  separation  from  the  orbit  is  then 
only  maintained  by  membrane.  On  the  inner  side  the  ethmoid 
cells  form  a  part  of  the  outer  wall  of  the  nasal  chamber,  from  which 
they  are  separated  by  a  fragile  lamella  of  bone.  The  superior  and 
middle  turbinate  are  in  connection  with  this  surface.  A  study  of 
coronal  and  horizontal  sections  will  show  that  the  cells  increase  in 
size  from  before  backward,  and  from  above  downward.  They  are 
divided  into  two  groups,  an  anterior  and  a  posterior.  The  anterior 
open  into  the  upper  part  of  the  hiatus  semilunaris  by  one  or  more 
openings,  and  therefore  pour  their  secretion  into  the  middle  meatus. 
The  ostia  of  the  posterior  group  are  situated  above  the  middle  tur- 
binal,  and  therefore  open  into  the  superior  meat  us  of  the  nose. 

Development.  As  a  rule,  the  ethmoidal  labyrinth  is  not  apparent 
in  infant  skulls,  although  Laurent  Btates  that  the  cells  are  visible  in 
an  eight  months'  foetus.2  It  commences  about  the  age  of  four  or  five 
years,  and  is  not  fully  developed   until  about  the  twentieth  year. 

The  sphenoidal  sinus  is  an  irregularly  quadrilateral  cavity  situ- 
ated in  the  body  of  the  sphenoid  hone,  part  of  the  anterior  wall  being 
formed  by  the  ethmoid  bone.  The  orifice  of  the  cavity  is  situated 
in  the  thin  anterior  wall,  a  tew  millimetres  below  the  roof  of  the  nasal 
cavity,  and  therefore  communicates  with  the  superior  meatus  of  the 
nose.  The  two  sinuses  frequently  do  not  correspond  in  shape  and 
size.  One  or  both  may  be  entirely  absent.  They  are  separated 
by  a  septum,  which  is  seldom  quite  vertical,  being  bent  to  one  or 
the  other  side.    They  are  not  often  symmetrical. 

The  average  capacity  of  the  sinus  is  6.67  c.cm.  (C.  R.  Holmes).3 

Development.  The  sphenoidal  sinus  is  not  present  at  birth.  Its 
appearance  is  given  by  different  authors  at  the  third  Steiner) .  seventh 
(Laurent),  or  twentieth  year  (Tillaux). 

i  For  further  details  on  the  anatomy  of  the  frontal  sinuses,  vide  Lothrop,  loc.  cit. 
Tilley.    Lancet,  September  2i).  1896. 

Logan  Turner.    Edinburgh  Modioli  Journal,  April  and  May,  1896. 

Redmond  \V.  Payne.  Anomalies  of  the  Frontal  Sinus.  Journal  of  the  American  Medical  Associa- 
tion, July  27,  mill. 

Slew.    Note  relative  h  l'anatoraie  des  sinus  frontaux.   Revue  hebd.  de  Laryngologie,  1901,  xxii., 
M.,  No.  as,  p  3:18.  and  literature  on  page  9'23. 
:  Antlftles  de*  mal.  de  I'oreillo.  1899,  xxv  ii.  p.  123. 
»  Archives  of  Ophthalmology,  1S9(>,  xxv.  p.  460. 
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The  Mucous  Lining  of  the  Accessory  Sinuses.  The  accessory 
cavities  are  lined  by  a  mucous  membrane,  which  is  so  thin  and  so 
closely  adherent  to  the  periosteum  that  when  a  healthy  cavity  is 
opened  in  the  living  subject  the  bony  walls  are  seen  shining  through 
with  ivory-like  whiteness  and  with  all  their  outlines  and  ramifica- 
tions clearly  defined. 

The  mucous  surface  is  coated  with  ciliated  epithelium,  which 
provides  for  the  removal  of  secretion,  and  the  importance  of  this 
function  is  realized,  when  we  recollect  the  disadvantageous  position 
for  drainage  of  most  of  the  ostia.    The  mucous  membrane  is  con- 


Fig.  483. 


Frozen  section  of  anterior  half  of  head,  cut  immediately  in  front  of  chiasma.  Viewed  from  be- 
hind. P.  Orbital  roof  of  frontal  sinus.  0.  Ostium  sphenoidale.  Y  Y.  Eight  and  left  sphenoidal 
cavities.  I M.  Inferior  and  middle  turbinals.  1.  Optic  nerve  with  ophthalmic  artery.  2.  Third 
nerve.  3.  Fourth  nerve.  4.  First  division  of  fifth  nerve.  6.  Sixth  nerve.  6.  Second  division  of 
fifth  nerve.   7.  Ophthalmic  artery.   8.  Ophthalmic  vein.    (C.  R.  Holmes.) 

siderably  thinner  than  the  nasal  mucosa;  the  mucous  glands  are 
much  scantier.  Sappey,1  indeed,  only  found  them  on  the  floor  of 
the  maxillary  sinus.  Zuckerkandl2  says  they  are  distributed  on  all 
the  walls,  but  that  they  are  neither  so  regular  nor  so  numerous  as  in 
the  mucous  membrane  of  the  nose. 

Physiology  of  the  Accessory  Cavities.  In  the  history  of  medicine 
various  theories  have  had  their  day  as  to  the  function  and  purpose 

1  Traite  d'anatomie,  tome  ii.  2e  partie,  2e  fasc,  p.  741. 

2  Anatornie  normale  et  pathologlque  des  fosses  nasales,  traduit  en  Fran$ais,  1895,  tome  i.  p.  310. 
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of  the  pneumatic  chambers  of  the  face  ( )ne  ancient  theory  was  that 
they  served  for  the  drainage  of  the  brain,  conveying  the  mucus  and 
secretion  of  that  organ  into  the  nose — the  "cloaca  del  cerebro"  (San- 
sovino).  Another  view  was  that  they  served  for  the  inspiration  of 
air  which  went  to  the  elaboration  of  the  "animal  spirits."'  At  one 
time  they  were  regarded  as  resonating  spaces  for  the  voice,  while 
at  another  it  was  thought  that  they  served  for  warming  the  inspired 
air.  At  times  they  have  been  regarded  as  serving  for  the  secretion 
of  mucus  to  lubricate  the  nose;  as  assisting  in  directing  the  inspired 
air  toward  the  olfactory  region;  as  accessory  organs  of  smell;  or 
as  helping  to  diminish  the  weight  of  the  bony  cranium. 

That  they  can  hardly  contribute  toward  the  secretion  of  mucus 
required  for  lubricating  the  nose  is  evident  from  the  poverty  of 
glands  and  vessels  in  their  mucous  membrane  (Luschka),  and  from 
the  position  of  their  ostia. 

That  the  hollowing  out  of  the  chambers  would  render  the  cranium 
less  weighty  appears  at  first  a  feasible  suggestion;  but  if  the  cavi- 
ties were  replaced  with  spongy  bone  the  difference  in  weight  would 
be  so  slight  as  to  be  insignificant.  \  more  plausible  suggestion  is 
that  the  hollowing  out  of  the  bones  gives  a  wider  attachment  for 
the  play  of  powerful  muscles  like  I  hr  temporals. 

Against  the  theory  that  they  are  connected  with  olfaction  we  may 
place  the  facts  that  no  trace  of  the  olfactory  nerve  can  be  found  in 
them,  and  thai  not  only  animals  with  the  poorest  sense  of  smell 
have  the  best  developed  cavities,  but  certain  apes  and  children — 
whom  one  lias  no  reason  to  think  are  devoid  of  the  olfactory  sense — 
are  practically  wanting  in  sinuses. 

The  view  that  the  sinuses  help  as  resonating  chambers  for  the 
voice  has  again  come  into  favor  lately.3 

Etiology  of  Sinus  Suppuration.  The  causes  of  sinusitis  are 
not  well-determined.  They  may  Ik1  primary  or  secondary.  By 
most  writers  the  majority  of  cases  are  regarded  as  secondary  to  some 
intranasal  affection.  By  others,  such  as  Killian,  they  are  considered 
to  arise  primarily  in  the  majority  of  instances,  and  he  appeals  to 
E.  Fraen Kiel's  pathological  researches2  as  supporting  his  views. 

Undoubtedly  many  of  the  acute  infectious  diseases  give  rise  to 
purulent  inflammation  in  the  accessory  sinuses,  the  most  common 
being  influenza,  pneumonia,  enteritis,  measles,  scarlatina,  smallpox, 
and  cerebro-spinal  meningitis.  Diphtheria  and  erysipelas  may  also 
be  mentioned,  and  among  the  rare  causes  are  glanders,  mumps,  and 
gonorrhoea.  It  has  been  attributed  to  acute  rheumatism,  acute 
peritonitis,  and  also  to  contracted  kidney.  Mercurial  ptyalism  and 
phosphorus  poisoning  may  cause  suppuration  in  the  maxillary  and 
ethmoidal  cavities.   Plumbism  has  been  found  to  be  a  causative  agent." 

1  W.  Xavier  Sudduth.  The  Antrum  of  Highmore  in  its  Relation  to  Vocal  Resonance.  Journal  ol 
American  Medical  Association,  November  17,  1894. 

2  Vtrchow's  Archiv,  1896,  Band  cxliii, 

»  Wagner.   New  York  Medical  Journal,  August  15,  1X96. 
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Among  the  secondary  cases  are  those  which  are  consequent  on 
coryza,  although  many  of  these  doubtless  originate  primarily  and 
contemporaneously  with  the  infection  of  the  Schneiderian  membrane 
All  processes  in  the  nose  associated  with  pus  formation  may  induct' 
empyema  in  the  accessory  cavities.  The  relation  of  ozaena,  how- 
ever, is  still  a  vexed  question. 

There  are  numerous  traumatic  causes  which  are  instrumental 
in  conveying  pyogenic  matter  to  the  sinuses  or  in  diminishing  the 
natural  resistive  power.  As  examples  may  be  mentioned  the  use 
of  probes  and  canulas,  which  may  carry  pyogenic  organisms  from 
a  diseased  to  a  healthy  sinus,  the  employment  of  the  galvanocautery, 
the  misuse  of  the  nasal  douche,  the  adoption  of  nasal  plugs,  the 
presence  of  flies  and  larvae,  and  even  of  vomited  matter  (Harke). 
Diving  into  water  feet  foremost  is  mentioned  by  Luc  as  a  possible 
cause.  Accidental  intrusion  of  instruments  and  dressings  will  some- 
times be  responsible  for  the  continuance  of  suppuration.  Occa- 
sionally the  mucous  lining  is  extremely  tolerant,  as  is  shown  by  the 
case  of  Gerard-Marchant,  in  which  a  piece  of  forgotten  drainage- 
tube  remained  in  the  antrum  for  twenty-five  years.  Portions  of 
instruments,  canulas,  gauze,  etc.,  may  gain  access  to  the  cavity  in 
the  process  of  treatment,  and  Gouly,  in  relating  a  case,1  recommends 
the  adoption  of  forcible  douching  through  an  alveolar  opening  before 
having  recourse  to  a  larger  opening.  In  this  way  he  succeeded  in 
driving  the  broken  end  of  a  canula  into  the  nose  through  the  ostium 
maxillare.  Baratoux2  extracted  through  an  opening  in  the  canine 
fossa  one  and  one-half  inches  of  laminaria  tent,  which  had  slipped 
into  the  antrum  six  years  previously  when  being  used  to  dilate  an 
opening  in  the  alveolar  border.  From  another  patient  he  extracted 
a  mass  of  cotton-wool  as  large  as  a  small  orange.  It  appears  that 
this  material  had  been  used  by  a  dentist  to  stuff  a  hollow  tooth; 
he  did  not  realize  that  the  carious  cavity  communicated  with  the 
antrum,  and  the  disappearance  of  the  daily  plug  of  cotton-wool  was 
thought  to  be  due  to  the  patient  having  lost  or  swallowed  it. 

External  violence  will  sometimes  set  up  a  sinusitis — e.  g.,  blows 
over  the  frontal  sinus — and  when  several  sinuses  are  affected  with 
chronic  suppuration,  operative  interference  on  one  cavity  may,  by 
obstructing  the  outflow  of  the  others,  produce  in  them  acute  sjnnp- 
toms. 

The  presence  of  nasal  polypi  occluding  the  natural  ostia  is  often 
considered  a  cause  of  empyema;  but  the  marked  manner  in  which 
polypi  cease  to  form  when  the  diseased  cavities  are  drained  compels 
us  to  view  them  as  usually  the  result  rather  than  the  cause  of  sinusitis. 

A  malignant  growth,  as  well  as  tuberculosis  and  syphilis,  will 
give  rise  to  purulent  processes  in  an  accessory  cavity. 

Most  of  the  chronic  suppurations  in  the  sinuses  result  from  acute 
attacks,  either  from  the  intensity  of  the  primary  infection,  or  from 


1  Archives  Interimt.  de  Laryngol.,  1895,  No.  1. 


2  Le  Progrts  Med.,  Avril  6.  1896. 
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secondary  infections,  or  from  local  or  general  conditions  unfavorable 
to  resolution. 

Bacteriology  of  Sinus  Suppuration.  This  has  been  carefully 
studied  by  W.  T.  Howard,  Jr.,  and  J.  M.  Ingersoll,  and  summarized 
as  follows:1  Acute  and  chronic  inflammation  of  the  accessory  sinuses 
of  the  nose  are  not  caused  by  a  single  micro-organism,  nor  even  by 
a  single  group  of  micro-organisms.  It  is,  however,  demonstrated 
that  with  a  few  exceptions  (aspergilli  and  vermes),  inflammations 
of  the  cavities  are  caused  by  bacteria.  The  bacteria  found  are 
those  that  are  commonly  present  in  the  buccal  and  nasal  cavities; 
in  the  former  in  health,  and  in  the  latter  occasionally  in  health, 
and  usually  in  disease,  such  as  acute  and  chrome  rhinitis  (both  atrophic 
and  hypertrophic),  nasal  tumors,  and  the  like.  It  is  interesting  to 
recognize  that  the  common  agents  in  the  causation  of  inflammations 
of  other  parts  of  the  air  passages  (the  diplococcus  lanceolatus,  the 
pyogenic  staphylococci  and  streptococci,  the  bacilli  of  the  group  of 
Friedlaeuder's  bacillus  [B.  mucosas  capsulatus],  the  B.  diphtheria-, 
and  the  15.  influenza?)  are  the  most  important  and  the  usual  micro- 
organisms found  in  inflammatory  processes  of  these  adjuncts  to  the 
respiratory  system. 

The  relation  of  the  infectious  diseases,  both  local  and  general,  to 
these  inflammations  is  of  great  importance. 

There  are  two  groups  of  these  cases:  the  first  in  which  the  acces- 
sory sinuses  are  invaded  by  a  direct  extension  of  the  inflammatory 
process,  as  in  acute  and  chronic  rhinitis,  coryza,  influenza,  diphtheria, 
pharyngitis,  tonsillitis,  tuberculosis,  syphilis,  nasal  tumors,  erysipelas, 
and  injuries;  and  second,  those  cases  in  which  parts  of  the  body 
remote  from  the  sinuses  are  primarily  affected,  as  in  erysipelas, 
articular  rheumatism,  pneumonia,  phthisis,  meningitis,  and'  suppu- 
rations in  general,  or  diseases  in  which  the  whole  system  is  involved, 
as  measles  and  scarlatina;  in  all  of  these  the  normal  resistance  of 
the  sinuses  is  so  lowered  that  bacteria  which  reach  them  from  distant 
parts  by  means  of  the  blood,  or  from  neighboring  parts  by  the 
spreading  of  inflammatory  processes,  set  up  inflammation. 

Fraenkel  is  the  first  to  suggest  that  inflammatory  processes  of 
distant  parts  of  the  body  may  be  the  sources  from  which  micro- 
organisms may  reach  the  accessory  sinuses  by  means  of  the  blood. 
Some  of  his  cases  strongly  support  this  view. 

Luc  records  the  case  of  a  medical  student  who  was  attacked  with 
acute  fronto-maxillary  sinusitis  after  making  a  post-mortem  on  a 
case  of  pneumococcal  meningitis.  He  had  no  dental  caries.  A  cul- 
tivation of  pus  from  his  empyema  showed  a  pure  culture  of  the 
pneumococcus.2  In  the  serosanguinolent  nasal  discharge  of  an  acute 
sinusitis  which  did  not  go  on  to  a  chronic  suppuration  the  pneu- 
mococcus has  been  found  in  abundance.3    In  the  post-mortems  of 

1  American  Journal  of  the  Medical  Sciences,  May,  1898. 
s  Luc.   Revue  hebd.  de  Laryngol.,  July  15, 1899. 
3  R.  Bernard.   Ibid.,  1898,  xviii.,  1,  No.  33. 
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many  acute  infections  AVeichselbaum  detected  the  diplococcus  pneu- 
monia* in  the  diseased  accessory  cavities.1 

E.  Fraenkel,  Dmochowski,  and  others  have  found  various  organisms 
in  empyemata;  but  their  simple  enumeration  does  not  assist  the 
question  materially.  More  interesting  are  the  researches  of  Stancu- 
leanu  and  Baup,  who  found  that  the  organisms  of  sinus  suppuration 
might  be  divided  into  two  groups:  (1)  Those  of  nasal  origin,  such 
usual  organisms  as  pneumococci,  streptococci,  and  staphylococci, 
were  chiefly  aerobic,  and  the  pus  was  not  fetid ;  (2)  those  of  dental 
origin,  such  as  bacillus  ramosus,  perfringens,  thetoides,  and  staphy- 
lococcus parvulus,  were  mainly  anaerobic,  were  found  to  be  clue  to 
dental  caries,  and  produced  a  fetid  pus.  In  two  cases  the  fetor 
was  attributable  in  part  to  the  bacterium  coli.2 

Morbid  Anatomy.  The  changes  in  the  mucous  membrane  are 
of  a  similar  type  in  the  various  cavities,  though  in  certain  sinuses 
one  particular  form  may  be  more  marked  and  more  frequently  met 
with  than  in  another.  They  are  essentially  of  a  chronic  inflammatory 
character,  and  the  changes  in  the  tissues  leading  to  a  round-celled 
and  serous  infiltration  are  described  elsewhere.  Following  on  this 
there  is  polypoid  and  cystic  degeneration,  periostitis,  rarefying 
osteitis,  and  caries. 

In  the  maxillary  sinus  the  mucous  membrane  is  generally  swollen, 
soft,  and  gelatinous.  Cysts  and  hemorrhages  are  met  with.  In 
chronic  cases  cheesy  pus  is  found  in  the  villous  and  fungus-like 
processes  of  the  degenerated  mucous  membrane.  Carious  spots 
may  be  met  with,  especially  on  the  nasal  wall,  where  they  may  lead 
to  communications  being  established  with  the  ethmoidal  cells,  and 
through  them  with  the  frontal  sinus.  Zuckerkancll,  however,  has 
never  observed  caries  as  a  result  of  empyema. 

In  the  ethmoidal  labyrinth,  on  the  other  hand,  osteophytes  are 
very  frequently  encountered,  and  their  pathology  has  given  rise  to 
much  discussion  since  Woakes  drew  particular  attention  to  them.3 
Granulating  osteitis,  carious  destruction  of  bone,  and  polypus  for- 
mation are  all  met  with  very  frequently  in  purulent  ethmoiditis. 

In  the  frontal  sinus  suppuration  appears  to  have  a  special  tendency 
to  produce  grave  secondary  changes  on  its  posterior  wall. 

In  the  sphenoidal  sinus  erosions  and  necrosis  of  its  anterior  wall 
may  occur.    Polypi  are  rare. 

Acute  Inflammation  and  Suppuration.  Etiology.  Acute  in- 
flammation of  the  cavities  forms  a  part  of  many  acute  catarrhs  of 
the  nose,  from  which  it  may  spread  by  direct  extension.  Or  it  may 
arise  through  the  swelling  of  the  nasal  mucosa  blocking  the  com- 
munication of  the  sinus  with  the  nasal  chamber.  The  confined 
air  becomes  absorbed,  and  a  hydrops  ex  vacuo  takes  place.  This, 

1  Wiener  med.  Wochenschrift,  1800,  p.  223;  1898,  pp.  32,  33. 

2  Archives  Internat.  de  Laryneologie,  1900,  xiii,,  No  3,  p.  177. 
»  British  Medical  Journal,  December  17,  1892. 
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with  a  congested  lining  membrane,  is  a  very  suitable  nidus  anenl 
the  arrival  of  any  infective  organism.  But  acute  infections  may 
arise  primarily  in  the  sinuses,  and  originate  from  any  of  the  causes 
already  enumerated.  Acute  exacerbations  are  not  uncommon  in 
the  course  of  chronic  empyemata. 

Symptoms.  The  symptoms  complained  of  are  so  frequently  asso- 
ciated with  acute  nasal  coryza  that  reference  should  be  made  to  the 
chapter  dealing  with  the  subject.  The  occurrence  of  a  rigor  or  rise  of 
temperature  would  indicate  more  than  a  simple  catarrh.  The  symp- 
toms which  chiefly  point  to  the  implication  of  a  sinus  during  an  acute 
"cold  in  the  head"  are  (a)  pain  in  the  region  of  the  cavity,  generally 
described  as  neuralgia,  and  (6)  tenderness  on  pressure.  Lacrymation 
and  photophobia  may  occur  with  acute  inflammation  in  any  sinus, 
although  more  common  with  affections  of  the  frontal  and  ethmoidal 
Facial  neuralgia,  oedema,  slight  congestion,  and  tenderness  are  most 
often  met  with  in  the  maxillary  and  frontal  sinus.  A  deep-seated, 
dull,  heavy  headache,  with  a  sense  of  oppression  between  the  eyes^ 
is  more  often  encountered  when  the  sphenoidal  sinus  is  involved! 
More  than  one  cavity  may  of  course  be  affected  at  the  same  time. 

Relief  is  obtained  by  the  discharge  of  mucus  which  forms  part  of 
the  usual  evolution  of  a  cold.  As  it  is  impeded  it  frequently  be- 
comes purulent. 

The  discharge  may  be  bloodstained,  and  an  acutely  purulent 
inflammation  is  often  relieved  by  a  free  gush  of  pus,  frequently  very 
offensive  both  to  smell  and  taste. 

On  examining  the  nose  the  usual  evidence  of  acute  rhinitis  will 
be  visible.  If  the  anterior  group  of  sinuses  is  affected,  the  middle 
fcurbinal  will  he  particularly  congested,  infiltrated,  and  pushed  against 
the  septum,  while  the  meatus  below  it  will  be  clogged  with  stringy 
mucus,  and  later  on  with  muco-pus  or  pus.  This  discharge  may 
terminate  the  acute  stage:  hut  occasionally  the  flow  lessens,  and  the 
symptoms  recur  until  relieved  by  a  fresh  gush  of  matter. 

When  the  posterior  group  is  affected  the  rhinoscopic  mirror  will 
show  a  deeply  congested  and  velvety  appearance  of  the  fornix  ami 
anterior  sphenoidal  wall,  and  muco-pus  will  ultimately  be  visible 
above  the  superior  turbinal. 

Transillumination,  to  be  described  later,  is  often  of  much  service. 

Treatment.  The  chief  indications  are  to  facilitate  the  escape  of  the 
pent-up  mucus  or  pus  and  to  soothe  the  pain.  The  principles  of 
treatment  are  (1)  rest  in  bed,  (2)  very  warm,  moist  compresses  on  the 
forehead  or  affected  cheek,  (3)  frequent  inhalations  of  steam,  medi- 
cated by  the  addition  of  a  few  drops  of  a  10  per  cent,  solution  of 
menthol  in  alcohol,  (4)  antiseptic  gargles,  (5)  anodynes,  and  (6)  the 
careful  use  of  warm  nose  lotions. 

A  spray  of  adrenalin  may  reduce  the  congested  turbinals,  and  the 
same  effect  can  lie  obtained  by  a  spray  of  2  per  cent  cocaine.  If 
the  maxillary  sinus  is  affected  any  carious  or  suspicious  teeth  should 
at  once  be  dealt  with 
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It  has  been  recommended  to  attempt  the  expulsion  of  the  contents 
of  the  cavity  by  the  administration  of  a  Politzer  inflation  of  air. 
Such  a  proceeding  is  of  doubtful  efficacy,  and  even  if  it  helped  to 
empty  one  cavity  it  would  risk  scattering  the  expelled  contents  in 
the  middle  ear  or  elsewhere.  A  better  plan  would  be  that  sug- 
gested by  adopting  the  Toynbee  method  for  emptying  the  middle 
ear  of  air — swallowing  water  while  the  nose  is  firmly  held — so  as  to 
suck  liquid  secreted  in  the  sinuses  into  the  throat. 

As  soon  as  free  secretion  takes  place  from  the  nose  it  can  be  en- 
couraged by  the  usual  methods.  The  neuralgic  pain  is  best  relieved 
by  keeping  the  patient  warm  in  bed,  with  the  head  well  wrapped  up 
in  flannel.  A  few  doses  of  antipyrine,  or  other  coal-tar  analgesic,  or 
a  hypodermic  of  morphine,  will  best  secure  relief.  The  treatment 
otherwise  is  that  of  the  accompanying  coryza,  and  in  the  majority 
of  cases  is  sufficient.  If  very  urgent  symptoms  are  present  the  an- 
terior end  of  the  middle  turbinal  should  be  removed  and  an  attempt 
may  be  made  to  catheterize  the  affected  cavity.  An  external  opening 
should  be  reserved  for  extreme  cases. 

Chronic  Suppuration  in  the  Accessory  Sinuses.  This  form  is 
frequently  referred  to  as  an  empyema,  and  has  been  described  as 
"latent,"  in  order  to  distinguish  it  from  the  acute  type,  which  makes 
its  presence  known  by  the  fouclroyant  symptoms,  which  indicated 
to  surgeons  of  a  former  age  the  only  form  of  empyema  they  recog- 
nized. The  study  and  general  recognition  of  the  latent  form  dates 
from  the  year  1886,  when  attention  was  particularly  directed  to 
it  by  Ziem,  although  an  early  appreciation  of  sinus  disease  was  mani- 
fested by  Spencer  Watson  in  1875.1 

A  chronic  empyema  occurs  much  more  frequently  than  was  for- 
merly thought  to  be  the  case,  and  its  diagnosis  and  treatment  call 
for  much  study  and   care,   and  this  for  the  following  reasons: 
(1)  There  is  often  some  associated  affection  of  the  nose;  (2)  several 
sinuses  may  be  affected  at  the  same  time;  (3)  the  symptoms  are 
frequently  not  characteristic;  (4)  direct  evidence  of  the  affection 
or  of  its  localization  can  sometimes  only  be  arrived  at  by  indirect 
methods;  (5)  the  etiology  is  not  well  established,  and  most  of  the 
cases  take  a  common  origin  from  the  nasal  cavity;  (6)  the  prognosis 
has  to  be  very  carefully  considered;  (7)  the  indications  of  treat- 
ment vary  considerably  in  different  cases;   hence  (8)  the  impor- 
tance of  a  complete  diagnosis  of  all  the  sources  of  nasal  suppuration; 
(9)  the  affection  tends  in  certain  cases,  as  yet  not  well-determmed, 
to  fatal  sequela);  finally  (10)  the  treatment  requires  considerable 
stui  Iv  and  skill,  and  is  not  devoid  of  danger. 

Frequency  of  Suppuration  in  the  Accessory  Cavities.  It  is  diffi- 
cult to  determine  what  proportion  of  patients  are  affected  by  em- 
pyema.   Fein  reports  that  among  2280  private  patients  of  Chian 

'  W.  Spencer  Watsou.    Diseases  of  the  Nose  and  its  Accessory  Cavities.    London,  H.  K.  Lewis, 
1875. 
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there  were  45  cases  of  accessory  sinus  suppuration.  Lichtwitz1  en- 
countered 243  cases  among  12,000  patients.2  Both  these  statistics 
coincide  in  giving  an  average  of  about  2  per  cent,  of  the  patients 
presenting  themselves  at  a  throat  clinic. 

From  post-mortem  observations  we  have  several  sets  of  statistics, 
in  regard  to  empyema: 

Harke  found                  116  cases  of  sinusitis   in  400  cadavers.' 

E.  Fraenkel  found             63    "            "   in  146  cadavers!' 

Lapelle  and  Martin  found  70    "            "   in  200  cadavers.8 

Kiaer  found                     88    "    in  195  cadavers!* 

These  figures  give  an  average  of  over  30  per  cent,  of  sinus  disease 
in  all  subjects  coming  to  the  dead-house.  The  first  idea  suggested 
by  them  is  that  we  must,  in  the  living  subject,  overlook  an  immense 
number  of  cases;  but  a  critical  study  of  the  above  reports  shows  that 
many  slight  changes  are  recorded  as  sinus  disease,  and  besides  we 
have  no  means  of  judging  how  many  cases  originated  only  in  the 
last  fatal  illness— often  some  infective  affection.  The  conclusion  is, 
however,  doubtless  justified  that  a  fair  number  of  cases  do  escape 
detection  during  life. 

These  post-mortem  observation-  agree  with  the  majority  of  clinical 
observations  in  showing  that  the  maxillary  sinus  is  the  most  com- 
monly diseased.  Killian  is  of  the  opinion  that  the  affections  of  this 
sinus  only  -  unilateral  or  bilateral  -form  one-half  of  all  the  cases 
we  have  to  treat.1  The  distribution  of  Lichtwitz's  24:-!  cases  also 
showed  that  the  antrum  of  Highniore  headed  the  list.  His  figures, 
give— 

A  single  maxillary  sinus  127  times 

Both         ■'  "   .    28  " 

A  single  sphenoidal  "        ,   17  " 

Both  "        '■  !      .      !    81  " 

A  single  frontal       "    6    ■  ■ 

Both         "  "  .     .     9  " 

Single  ethmoid   j  .< 

Both        '•    2  " 

In  the  remaining  22  cases  the  sinuses  were  more  mixed,  but  the 
following  were  affected: 

Maxillary  sinus   13  times 

Sphenoidal  "   15  " 

Frontal      "   10  *' 

Ethmoid    T  •• 

Pansinusitis    1  " 

It  will  be  noticed  in  these  figures  of  Lichtwitz's  that  the  sphenoidal 
sinus  is,  next  to  the  maxillary,  the  most  frequently  diseased.  This 
sequence  is  supported  by  Griinwald,  who  has  opened  51  sphenoidal 
sinuses  and  has  only  found  it  necessary  to  do  the  external  operation 
on  14  frontals.6 

1  Wiener  klin.  Wochenschrift,  1898,  No.  28,  p.  701. 

2  Quoted  by  F.  Martin.   De  la  Frequence  de  I'Empy&me.   Bordeaux,  1900. 

a  Quoted  in  Th6se  of  F.  Martin.  4  The  Laryngoscope,  1899,  vi.,  No.  2,  p.  81. 

s  Heymann's  Handbuch  der  Laryngologie,  Wien,  1900,  Band  iii. 
8  Grllnvvald.   Nasal  Suppuration. 
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To  show  how  different  schools  and  observers  vary  on  this  point 
it  is  sufficient  to  quote  Bosworth,  who  is  of  the  opinion  that  true 
primary  disease  of  the  sphenoidal  sinus  is  very  rare.  He  had  (in  1895) 
only  seen  two  undoubted  cases  of  it,  to  one  hundred  and  fifty  of 
ethmoid  trouble,1  which  he  regards  as  "by  far  the  most  frequent  of 
all  diseases  of  the  accessory  cavities."2  In  this  he  is  supported  by 
some  recent  statistics  of  John  Mackie,  who  found  50  of  his  cases  dis- 
tributed as  follows  :3 


Evidently,  from  the  divergence  of  these  opinions,  certain  cavities 
when  diseased  are  more  apt  to  be  diagnosed  by  some  observers  than 
by  others,  and  therefore  we  may  conclude  that  a  fair  number  of  cases 
still  escape  detection  in  everyone's  practice. 

Symptoms.  An  empyema  in  one  of  the  accessory  cavities  of  the 
nose  is  often  only  referred  to  by  patients  as  a  "chronic  cold  in  the 
head."  If  inspection  leads  to  the  discovery  of  pus  in  the  nose, 
especially  if  it  is  one-sicled,  the  probability  of  an  empyema  is  at  once 
manifest,  and  the  application  of  certain  tests  will  render  its  presence 
certain.  But  in  a  large  number  of  cases  the  symptoms  may  be  more 
remote,  and  attention  may  only  be  directed  incidentally,  if  at  all, 
to  nasal  trouble.  It  is  undoubted  that  a  large  number  of  cases 
are  overlooked  in  practice  in  consequence  of  a  want  of  knowledge  of 
the  numerous  results  which  may  follow  on  chronic  suppuration  in 
one  of  the  pneumatic  chambers.  Although  these  sequelae  should, 
strictly  speaking,  be  considered  as  complications  of  the  affection, 
it  appears  more  practical  to  consider  them  as  symptoms,  and  in  the 
first  place  to  review  such  of  them  as  may  occur  with  pus  in  any  cavity. 

Symptoms  Common  to  Empyema  in  any  Accessory  Cavity. 
Presumptive  Evidence  of  an  Empyema.  The  one  constant  cause 
of  the  symptoms  is  the  presence  of  pus  in  one  of  the  accessory  cavities 
of  the  nose  and  its  slow  outflow  into  the  nasal  chambers.  The  symp- 
toms this  condition  will  produce  may  be  grouped  in  three  classes, 
as  suggested  by  Lichtwitz  :4 

I.  Symptoms  in  neighboring  regions — the  nasal  chambers,  pharynx, 
eyes,  ears,  head,  and  face. 

II.  Symptoms  in  more  distant  organs — lower  respiratory  tract, 
digestive  tube,  etc. 

III.  Symptoms  of  interference  with  general  health— prostration, 
loss  of  weight,  fever,  etc. 

I.  Symptoms  in  Neighboring  Regions.  1.  Nasal  Symptoms.  The 
two  most  usually  complained  of  are  (a)  obstruction,  and  (b)  discharge. 

1  Transactions  of  the  American  Laryugological  Association,  Seventeenth  Congress,  1895. 
-  Ibid.,  Sixteenth  Congress,  1894,  p.  146. 

3  British  Medical  Journal,  September  28,  1901,  and  Journal  of  Laryngology,  1901. 
*  Annales  des  mal.  de  l'oreille,  etc.,  1896,  tome  xxii.  p.  118. 
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The  obstruction  may  be  unilateral  or  bilateral.  It  varies  according 
to  the  amount  of  excretion,  the  position  of  the  head,  the  time  of  day, 
the  general  health,  the  weather,  the  cavities  affected,  and  any  recenl 
increase  of  "catarrh."  It  is  usually  worse  in  ethmoidal  affections, 
owing  to  the  development  of  polypi.  The  discharge  is  more  marked 
in  the  morning  hours,  owing  to  accumulation  having  taken  place  in 
the  night;  and  also  when  the  head  is  bent  forward,  and  during  cold 
or  damp  weather. 

The  discharge  may  flow  forward  when  the  front  group  of  cavities 
are  affected,  or  backward  when  the  posterior  are  concerned.  Bui 
there  are  exceptions  to  this,  and  the  outflow  may  take  place  in  both 
directions.  It  presents  many  varieties  of  muco-pus  and  pus,  being 
yellow  or  green,  fluid  or  drying  into  crusts,  and  it  also  varies  in  amount 
in  the  same  way  as  does  the  obstruction. 

Atrophy  of  the  nasal  mucosa  occurs  in  so  many  instances  that 
every  ease  of  atrophic  rhinitis  should  be  regarded  as  possibly  being 
due  to  accessory  sinus  suppuration.  Griinwald  is  even  of  opinion 
that  it  has  not  been  established  that  ozsena  represents  a  pathological 
entity,  and,  alt  hough  many  a  re  i  io1  prepared  to  accept  this  view,  it  is 
undoubted  that  in  proportion  to  the  greater  frequency  with  which 
sinus  disease  is  now  recognized  in  OUT  clinics,  cases  of  true  fetid 
atrophic  rhinitis  have  become  proportionately  diminished. 

Hypertrophic  rhinitis  is  less  often  met  with,  but  is  found  in  early 
stages.    Sometimes  the  two  conditions  are  present  together. 

Rhinitis  caseosa  is  so  frequently  a  symptom  of  sinusitis,  chiefly  of 
the  antrum  of  Highmore,  that  Luc  is  of  opinion  that  it  does  not 
exist  as  a  separate  pathological  entity.1 

Nasal  polypi  are  so  suggestive  of  disease  in  the  accessory  cavities 
that  Griinwald  has  stated  that  "polypi  in  a.  majority  of  all  cases  are 
almost  as  good  as  pathognomonic  of  empyemata  of  the  accessory 
cavities,  or  local  suppuration  in  the  nasal  passages."2 

Disorders  of  smell  and  taste  are  often  indicative  of  the  disease. 
There  may  lie  parosmia  or  complete  anosmia.  More  frequently  the 
complaint  is  of  an  intolerable  although  intermittent  cacosmia,  always 
worse,  as  the  patient  puts  it,  "  when  the  discharge  comes  away."  This 
smell  is  seldom  perceptible  to  the  patient's  entourage,  and  this  helps 
to  distinguish  it  from  the  smell  of  true  ozsena  which  can  be  per- 
ceived at  some  distance,  although  undetected  by  the  patient  herself. 

2.  In  Nasopharynx  and  Pharynx.  Postnasal  catarrh  is  some- 
times the  only  symptom  a  patient  will  complain  of. 

Tornwaldt's  disease,  or  bursitis  pharyngea,  is  considered  by  Ziem 
to  be  merely  a  symptom  of  suppuration  in  the  accessory  chamber,-." 

1  Luc.  Lepons  sur  les  suppurations  des  l'oreille  moyenne  et  ties  cavities  accessoires  des  fosses 
nasales.    Paris.  Librairie  J.  B.  Bailliire  et  fils,  1900,  p.  227. 

»  Griinwald.    Nasal  Suppuration.   Translated  by  Lamb.   London,  1900.  p.  87. 

:  Ziem.  Ueber  retronasal  Katarrh  und  sogennaute  Tornwaldt'sche  Krankheit.  Therapcin. 
Monats.,  1890,  No.  -1. 

Ziem.    Nochmala  die  sopennante  Tornwaldt'scbe  Krankheit.    Wiener  klin.  Wochenselirift,  1392, 

No.  6. 
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Inflammation,  suppuration,  and  abscess  in  the  pharyngeal  and 
palatine  tonsils,  the  pharynx,  and  the  cellular  tissues  of  the  neck 
may  be  symptomatic  of  the  descent  of  pus  from  the  sinuses. 

The  Eyes.  Many  cases  often  present  themselves  in  the  first 
instance  to  the  ophthalmologist,  so  much  do  the  eye  symptoms 
induced  overshadow  all  others.1 

The  eye  symptoms  may  be  produced  either  directly  (1)  by  obstruc- 
tion of  the  lacrymal  passage  and  consequent  conjunctival  affections; 
or  (2)  by  inflammatory  extension  producing  periostitis  of  the  orbit, 
retro-ocular  phlegmon,  etc.;  or  (3)  reflexly  by  inducing  chronic 
conjunctival  blepharitis,  phlyctenular  keratitis,  diminution  of  the 
field  of  vision,  asthenopia,  scotomata,  photophobia,  dilatation  of  the 
pupil,  blepharospasm,  and  ptosis.  Iritis,  cataract  (Ziem),  hemor- 
rhagic retinitis  (Kuhnt),  and  glaucoma  have  been  observed.  Atrophy 
of  the  optic  nerve  has  been  more  frequently  met  with. 

Ears.  Tinnitus,  vertigo,  and  other  reflex  symptoms  may  indi- 
cate an  empyema,  and  the  occurrence  of  Eustachian  catarrh  or 
purulent  infection  of  the  middle  ear  may  first  attract  attention  to  it. 

Cranium.  The  various  forms  of  headache,  hemicrania,  and  neu- 
ralgia may  be  symptomatic  of  sinus  affection,  and  I  am  inclined  to 
think  that  in  adults  nasal  suppuration  is  only  less  frequent  as  a  cause 
than  errors  of  refraction.  Intracranial  suppuration,  sometimes  pre- 
cipitated by  acute  attacks  in  latent  cases  of  empyema,  may  be  the 
first  symptom,  although  of  course  it  should  be  classed  as  a  complication. 

Cutaneous  Affections  of  the  Face.  Eczema  of  the  nostrils  and 
\ipper  lip,  erythema,  oedema  fugax,  abscesses  of  the  face,  and  par- 
ticularly attacks  of  facial  erysipelas  are  among  the  more  unusual 
symptoms  of  an  empyema. 

II.  Symptoms  in  More  Remote  Parts.  3.  The  Larynx.  Unex- 
plained cough,  repeated  attacks  of  acute  laryngitis  and  bronchitis, 
a  subacute  condition  of  laryngitis,  or  hypertrophic  laryngitis  always 
demand  an  examination  for  nasal  suppuration.  This  is  the  more 
necessary  if  the  condition  of  laryngitis  sicca,  or  ozsena  of  the  larynx, 
is  met  with. 

Chronic  bronchorrhcea,  asthmatic  attacks,  and  recurrent  out- 
breaks of  bronchopneumonia  inducing  many  of  the  characters  of 
pulmonary  tuberculosis  have  in  various  cases  been  found  to  be 
symptomatic  of  absorption  of  nasal  pus. 

The  Digestive  Tract.  The  descent  of  pus  into  the  stomach 
gives  rise  to  various  gastric  disturbances,  and  may  be  the  cause  of 
obstinate  vomiting  and  diarrhoea. 

1  Simeon  Snell.  Distention  of  the  Frontal  Sinus,  with  cases.  Quarterly  MedicalJournal,  October, 
1895. 

Arnold  IT.  Knapp.  a  Case  of  Extensive  Chronic  Empyema  of  the  Frontal  and  Ethmoidal  Sinuses, 
with  Exophthalmos  ;  Operation  ;  Recovery.   Archives  of  Ophthalmology,  1899,  No.  1. 

Charles  Stedman  Bull.  Some  Points  on  the  Symptomatology,  Pathology,  and  Treatment  of  the 
Sinuses  Adjacent  to  the  Orbit.   Medical  Record,  July  15,  1899 

.1.  H.  Bryan.  The  Relation  of  the  Accessory  Cavities  to  Diseases  of  the  Eye.  Journal  of  the 
American  Medical  Association,  November  11,  1899. 
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Vascular  System.  Phlebitis  and  bradycardia  have  been  found 
associated  with  the  affection  under  consideration. 

III.  General  Affections.  Among  the  conditions  which  have  in  son ie 
instances  been  traced  to  a  sinus  empyema  are  those  of  general  ill 
health,  loss  of  weight,  and  feverish  attacks  simulating  typhoid  or 
malaria,  with  or  without  septica>mic  metastases.  Insomnia  or,  on 
the  other  hand,  marked  somnolence  during  the  day  have  been  traced  to 
this  cause.  Various  cerebral  conditions  are  not  infrequently  trad  - 
able to  it,  such  as  irritability,  loss  of  memory,  languor,  weariness, 
stupor,  aprosexia,  neurasthenia,  melancholia,  and  weakened  resist- 
ance to  the  action  of  alcohol  and  tobacco.1  At  the  meeting  of  the 
American  Laryngological  Association  in  1894,  Bosworth  related  the 
case  of  a  patient  who  was  restored  to  health  by  treatment  for  eth- 
moiditis  after  ten  years  of  suffering  from  aprosexia  and  melancholia 
so  profound  that  he  had  meditated  suicide.  The  case  is  interesting 
from  the  long  list  of  medical  and  surgical  measures  which  had  pre- 
viously been  resorted  to  without  effect.2 

Intracranial  Complications.  Most  of  the  complications  which 
may  follow  on  suppuration  in  the  sinuses  have  already  been  referred 
to  ill  considering  (hem  as  symptoms  of  the  unrecognized  condition. 
It  is  sufficient  here  to  direct  attention  to  the  most  serious  of  all  the 
possible  sequelae  of  nasal  suppuration,  viz.:  intracranial  complica- 
tions. These  may  arise  secondarily  to  suppuration  in  any  cavity, 
although  with  a  simple  case  of  maxillary  sinusitis  it  is  a  comparatively 
rare  contingency.3 

Extension  to  the  base  of  the  skull  has  been  demonstrated  in  many 
instances,  and  possibly  takes  place  more  frequently  than  is  suspected. 
These  serious  complications  occur  in  both  acute  and  chronic  affec- 
tions. They  may  arise  (1)  by  infection  of  the  diploe;  (2)  by  in- 
fection through  the  venous  or  (3)  lymph  channels  of  the  bone,  with- 
out any  palpable  trace  of  the  route  of  infection;  (4)  by  caries  and 
destruction  of  the  sinus  wall,  so  as  to  allow  of  the  pus'coming  into 
direct  communication  with  the  meninges;  and  (5)  by  mischief-spread- 
ing along  the  ophthalmic  vein  to  the  cavernous  sinus. 

When  the  bone  becomes  infected  it  may  give  rise  to  a  slow  and 
apparently  irresistible  septic  osteomyelitis  of  the  cranium.  If  the 
infection  traverses  the  bone,  leaving  the  latter  intact,  the  result  may 
be  a  cerebral  abscess,  or  thrombosis  of  the  superior  longitudinal, 
cavernous,  or  petrosal  sinus.  When  the  dura  mater  is  exposed  the 
result  is  an  extradural  or  cerebral  abscess,  or  a  purulent  basal  or 
general  meningitis.  Any  combination  of  these  complications  may 
be  met  with. 

Until  the  accessory  sinuses  are  examined  systematically  in  post- 

1  Walter  A.  Wells.   Some  Nervous  and  Mental  Manifestations  Occurring  in  Connection  with  Nasal 
Disease,   American  Journal  of  the  Medical  Sciences,  December,  1898. 
3  New  York  Medical  Journal,  October  12,  1895. 

:l  K.  Dreyfus.  Die  Krankheiten  des  Gehirns  und  seiner  Adnexa  im  Folge  von  Naseneiteruugen. 
O.  Fischer,  Jena,  1896. 
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mortems  on  all  cerebral  cases,  the  true  source  of  many  infections 
must  escape  detection.  Those  which  have  been  revealed  have  gen- 
t-rally had  attention  directed  to  them  by  some  antecedent  nasal 
operation.  It  is  not  fair  to  at  once  attribute  the  fatal  result  to 
surgical  interference,  for  cases  have  been  recorded  in  which  some 
other  coincident  latent  affection  has  been  the  true  cause.  Still  the 
fatal  issue  in  some  cases  has  been  apparently  precipitated  by  surgical 
treatment  which  has  interfered  with  drainage  from  other  sinuses 
whose  diseased  condition  had  possibly  not  been  suspected.  These 
•considerations  explain  the  importance  which  has  already  been  laid 
on  making  a  complete  diagnosis,  if  possible,  before  initiating  any 
radical  measures,  and  of  following  a  certain  sequence  in  treating 
mixed  cases.  It  is  hardly  necessary,  in  addition,  to  emphasize  the 
importance  of  strict  asepsis  on  the  part  of  the  surgeon  so  as  to 
avoid  the  importation  of  any  fresh  infective  material,  the  avoidance 
of  nasal  or  other  plugs  which  might  interfere  with  free  drainage,  and 
the  prompt  recognition  and  treatment  of  any  of  these  complica- 
tions. 

Treatment.  It  is  only  possible  here  to  refer  to  the  importance  of 
at  once  relieving  all  tension  in  any  suspected  case,  and,  where  neces- 
sary, of  opening  the  cranial  cavity.  With  spreading  meningitis  little 
is  to  be  expected,  and  septic  osteomyelitis  appears  to  be  a  particu- 
larly malignant  form,1  but  in  other  cases  it  may  still  be  possible  to 
:save  life. 

Prognosis.  The  majority  of  primary  acute  cases  tend  to  complete 
resolution,  although  the  progress  may  be  irregular  and  the  attack 
last  for  a  few  days  to,  with  relapses,  a  few  weeks.  * 

It  is  the  acute  attack  supervening  on  a  chronic  affection  which 
proves  most  intractable.    These  very  acute  cases  are  less  frequently 
met  with  than  formerly.    Still,  if  unrelieved,  the  acute  suppuration 
may  lead  to  acute  distention  of  the  affected  cavity,  which  may  ulti- 
mately rupture.    Thus  an  acute  maxillary  sinus  abscess  may  burst 
through  the  cheek  below  the  orbit,  the  canine  fossa,  an  empty  tooth 
socket,  or  even  through  the  hard  palate.    An  acute  collection  of  pus 
in  the  frontal  sinus  may  point  anteriorly  beneath  the  inner  part  of 
the  upper  eyelid ;  or  it  may  rupture  into  the  cranial  cavity ;  or  by 
infecting  the  veins  of  the  diploe'  give  rise  to  spreading  septic  osteitis 
— osteomyelitis.    The  roof  of  the  sphenoidal  sinus  is  not  likely  to 
yield  in  a  recent  acute  attack.    Retention  of  an  acute  formation  of 
pus  in  ethmoidal  cells  may  also  burst  into  the  orbit  or  the  cranium, 
but  from  their  anatomical  connection  these  cavities  are  more  likely  to 
empty  into  the  nasal  fossa?. 

When  more  or  less  complete  obstruction  leads  to  threatening  symp- 
toms the  dominant  one  of  pain  generally  points  in  good  time  to  the 
necessity  of  intervention,  and  secures  its  acceptance  before  dangerous 
•complications  arise. 

i  Luc.  Journal  of  Laryngology,  September,  1899.  Tilly.  Ibid. 
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En  the  chronic  forms  there  is  little  tendency  to  spontaneous  re- 
covery. Jonathan  Wright  has  expressed  the  opinion  thai  many 
cases  must  tend  in  time  to  natural  recovery.  This  view  is  unsup- 
ported by  clinical  records,  and  most  observers  are  forced  to  the  con- 
clusion that  an  established  empyema  shows  no  disposition  to  dis- 
appear, but,  on  the  contrary,  tends  in  time  to  infect  other  accessory 
cavities.  Slow  and  insidious  changes  in  the  diseased  cavities  are 
often  only  revealed  by  the  sudden  development  of  grave  intracranial 
complications. 

Temporary  alleviation  is  very  common,  and  the  symptoms  in  some 
cases  will  almost  entirely  disappear  during  fine  weather  and  when 
the  patient  is  in  good  health.  Such  improvements  are  often  attributed 
to  climate,  and  are  apt  to  be  deceptive. 

The  dangers  to  health  vary  very  much  in  different  cases;  in  some 
a  lifelong  "catarrh"  causes  little  more  than  a  trifling  local  incon- 
venience. In  others  existence  is  rendered  almost  intolerable  by  a 
suppurating  focus. 

The  dangers  to  life  are  said  to  be  rare  when  we  remember  the 
small  proportion  of  fatal  cases  to  the  frequency  of  the  disease.  The 
prognosis  will  depend  on  many  general  considerations,  such  as  the 
patient's  age,  temperament,  general  health,  and  occupation,  as  well 
as  on  the  cavity  or  cavities  affected,  the  indications  of  secondary 
changes,  etc.  In  all  cases  a  guarded  prognosis  should  be  given  as 
regards  duration  of  treatment  and  completeness  of  cure.  Final 
diagnosis  is  often  only  possible  during  a  course  of  treatment,  as 
after  one  cavity  has  been  dealt  with  it  is  found  that  another  calls 
for  investigation.  In  many  cases,  while  decided  improvement  can 
be  promised,  the  necessity  for  continuous  treatment  should  not  be 
denied,  and  a  certain  amount  of  mucopurulent  discharge  may  have- 
to  be  tolerated. 

Chronic  Suppuration  of  the  Maxillary  Sinus.  Synonyms:  Empyema 
of  the  antrum  of  Highmore;  maxillary  sinusitis. 

Symptoms.  Chronic  suppuration  in  this  cavity  may  follow  on  an 
acute  attack,  or  may  develop  as  a  "latent"  affection.  When  any  of 
the  presumptive  symptoms  of  an  empyema  are  present  the  discovery 
of  decayed  teeth  should  attract  attention  to  the  antrum.  Even  when 
the  teeth  appear  sound,  careful  examination  by  percussion  and 
transillumination  may  reveal  a  root  affection.  It  has  lately  been 
suggested  that  if  the  tuning-fork  is  applied  over  the  upper  teeth  it 
will  not  be  heard  by  the  patient  as  distinctly  on  a  diseased  as  on  a 
healthy  side.1 

If  the  secretion  of  pus  is  so  slight  that  it  only  occasionally  over- 
flows into  the  nasal  chamber  the  objective  symptoms  are  propor- 
tionately slight,  and  the  diagnosis  the  more  difficult.  In  such  cases 
the  patient  may  complain  chiefly,  or  only,  of  a  haunting  cacosmia. 
Faceache  or  neuralgia  may  be  the  only  complaint.    The  pain  or 


1  D.  A.  Kuyk.    Laryngoscope,  1901,  x„  No.  2.  p.  106. 
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tenderness  is  generally  over  the  facial  surface  of  the  superior  maxilla; 
but  it  may  be  referred  entirely  to  the  frontal  region.  It  frequently 
presents  a  certain  periodicity,  increasing  for  some  hours  after  rising 
in  the  morning,  and  then  disappearing  as  the  clay  goes  on.  This  is 
explained  by  the  accumulation  of  the  night  escaping  from  the  cavity 
during  the  early  working  hours.  A  colleague  who  had  lived  in  the 
tropics  had  diagnosed  his  own  case  as  one  of  "brow  ague,"  and 
was  unconvinced  of  the  correct  diagnosis  until  a  fearfully  foul,  col- 
lection of  pus  was  expelled  from  his  maxillary  sinus. 

When  the  outflow  of  pus  into  the  nose  is  more  decided  and  con- 
tinuous, other  symptoms  are  added  to  those  already  described. 
Sometimes  the  secretion  passes  so  rapidly  backward  that  it  may  be 
readily  overlooked,  or  mistaken  for  postnasal  catarrh,  or  an  affection 
of  the  posterior  group  of  sinuses.1  In  doubtful  cases  the  patient 
should  always  be  examined  in  the  morning  hours,  as  after  midday 
the  sinus  has  often  become  so  emptied  that  no  pus  overflows  into 
the  nose  during  the  rest  of  the  day. 


Fig.  484. 


Transilluminating  lamp.  The  lower  figure  shows  the  removable  glass  cap.   The  upper  figure  shows 
the  vulcanite  cap  as  used  with  the  frontal  sinus. 

Inspection  of  the  nostril  on  the  affected  side  will  generally  reveal 
pus  in  the  middle  meatus.  It  may  have  accumulated  in  the  lower 
meatus,  or  by  capillary  attraction  may  have  travelled  up  between 
the  middle  turbinal  and  the  septum  into  the  olfactory  cleft.  It  is  seen 
in  the  posterior  choana  lying  below  the  end  of  the  middle  turbinal. 
The  origin  of  the  pus  can  be  partially  determined  by  carefully  wiping 
away  every  trace  of  it  from  the  nasal  cavity.  If  done  with  pledgets 
of  cotton,  moistened  with  a  10  per  cent,  solution  of  cocaine,  the  in- 
spection is  more  complete.  The  detection  of  a  swelling  between  the 
concavity  of  the  middle  turbinal  and  the  outer  nasal  wall — so-called 
"cleavage  of  the  middle  turbinal,"  or  Kaufmann's  swelling — has 
been  considered  as  indicative  of  an  empyema;  but  it  is  found  with 
pus  from  the  frontal  sinus,  and  has  been  seen  when  no  empyema 
was  discoverable.    It  appears  to  be  due  to  inflammatory  thickening 


1  Brarly.    Journal  of  Laryngology,  November,  1899,  xiv.  p.  G64. 
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over  the  processus  uncinatus — the  lower  lip  of  the  hiatus  semilunaris 
— and  might  be  induced  by  any  irritation. 

After  waiting  a  few  minutes  the  nose  should  again  be  inspected, 
and  if  pus  has  reappeared  in  the  middle  meatus  it  would  raise  tin'' 
suspicion  that  its  origin  was  from  the  frontal  sinus  or  anterior  eth- 
moidal cells. 

Posture  Test.  Supposing  the  pus  does  not  speedily  make  its  re- 
appearance, the  patient  should  lay  the  head  well  forward  between 
his  knees,  with  the  affected  side  uppermost.  This  test  (known  as 
Fraenkel's)  brings  the  ostium  maxillare  into  the  most  dependent 
point  of  the  sinus,  and  so  facilitates  the  outflow  of  any  liquid  con- 
rents.  When  the  head  is  raised  and  the  nose  again  inspected,  a 
stream  of  pus  will  be  found  in  the  middle  meatus.  Although,  in 
the  absence  of  other  symptoms,  these  points  may  indicate  the  maxil- 
lary sinus  as  the  source  of  the  pus,  we  must  proceed  with  our  ex- 
amination before  we  can  speak  positively.  Polypi  and  granulations 
in  the  middle  meatus  are  often  stated  to  be  suggestive  of  antral 
disease;  but  in  uncomplicated  cases  they  are  rarely  met  with,  and 
their  presence  generally  points  to  infection  of  the  neighboring  eth- 
moidal cells. 


Fin.  ■I8.r>.  Fig.  4«(i. 


Kjq.  485.— Transillumination  of  the  frontal  sinus.  Shows  how  the  sinus  on  the  right  side  is  lit  up, 
while  the  left  remains  obscure.   (StCl.vir  Thomson.) 

Fig.  isiij— Transillumination  of  the  maxillary  sinus.  Shows  on  the  right  side  how  the  cheek  is  lit 
up,  a  semilunar  band  of  light  appears  below  the  eye,  and  the  pupil  is  illuminated.  On  the  left  side 
these  results  are  absent.   (StClair  Thomson.) 


The  test  of  transillumination,  chiefly  developed  by  Heryng,  will 
sometimes  afford  strong  confirmatory  evidence.  It  is  applied  in 
the  following  way:  It  requires  a  small  5-candle  electric  10- volt 
globe,  of  about  1  ampere  current,  encased  in  a  glass  cover  which  can 
be  detached  and  disinfected.  (Figs.  485  and  486.)  The  examination 
must  take  place  in  a  completely  darkened  chamber,  or  else  the  heads 
of  both  patient  and  physician  should  be  enveloped  in  a  thick  black 
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cloth,  such  as  that  used  by  photographers.  Any  denture  present 
having  been  removed,  the  lamp  is  introduced  into  the  centre  of  the 
patient's  mouth,  and  the  current  switched  on.  In  normal  condi- 
tions the  rays  of  light  pass  upward  and  outward  unopposed  through 
the  hollow  cavities  of  the  face,  producing  the  following  results: 

1.  A  diffused  glow  of  light  over  the  lower  part  of  the  cheek  and 
between  the  separated  jaws. 

2.  A  semilunar  patch  of  light  immediately  below  the  lower  eyelid, 
caused  by  the  passage  of  the  light-rays  through  the  anterior  part  of 
the  orbital  wall  of  the  sinus. 

3.  A  subjective  sensation  of  light  by  the  patient,  as  the  current 
is  switched  on,  sometimes  more  marked  when  the  eyes  are  kept 
closed. 

4.  Illumination  of  the  pupil  by  the  rays  penetrating  the  sclerotic, 
so  that  the  centre  of  the  eye  is  lit  up  and  glows  like  an  animal's  in  the 
dark.  In  a  healthy  subject  all  of  these  may  be  present,  but  some 
are  of  more  frequent  occurrence  and  of  greater  value  than  others. 
Thus  the  third  and  fourth  points  are  frequently  wanting,  and  the 
second  is  the  most  valuable,  and  should  be  most  carefully  looked  for. 

When  pus  is  present  in  the  antrum  of  Highmore  the  passage  of 
the  rays  is  so  obstructed  that  all  these  phenomena  are  diminished 
or  abrogated.  This  transillumination  test  renders  more  service  if 
only  the  sinus  on  one  side  is  suspected,  when  positive  results  are 
easily  contrasted  with  the  opposite  side,  and  would  lend  strong 
confirmatory  support.  On  the  other  hand  a  negative  result  would 
tend  to  indicate  that  the  pus  seen  in  the  middle  meatus  came,  not 
from  the  maxillary,  but  from  the  frontal  sinus.  Transillumination 
may  give  positive  results  in  the  absence  of  an  empyema,  owing  to — 

1.  Small  size  or  complete  absence  of  sinus. 

2.  Abnormal  thickness  of  bony  tissue. 

3.  Permanent  thickening  and  opacity  sometimes  remaining  in  the 
lining  of  the  cavity  after  complete  cure  of  suppuration. 

4.  Presence  of  a  malignant  or  other  neoplasm. 
Transillumination  may  give  negative  evidence,   although  the 

antral  cavity  is  diseased,  owing  to — 

1.  The  cavity  happening  to  be  more  or  less  empty  at  the  time  of 
examination. 

2.  The  bones  being  particularly  thin  and  translucent. 

The  test  must  not,  therefore,  be  too  much  relied  on.  If  positive, 
it  may  arouse  a  suspicion  or  confirm  other  symptoms.  If  negative, 
it  may  point  to  other  cavities  as  the  source  of  the  pus,  or  may  only 
indicate  the  necessity  of  seeking  for  other  signs. 

The  only  conclusive  evidence  of  a  maxillary  sinusitis  is  the  ex- 
pulsion of  pus  from  the  cavity.  This  is  done  by  exploring  the  cavit  v 
from  (1)  its  nasal  wall;  (2)  the  alveolar  border;  or  (3)  from  the 
canine  fossa. 

Exploratory  Puncture  of  the  Antrum.  This  can  be  carried  out 
under  adrenalin  and  cocaine.   A  good-sized  pledget  of  cotton  soaked 

60 


946 


NOSE  AND  THROAT. 


with  a  10  per  cent,  solution  of  cocaine  is  tucked  well  under 
the  inferior  turbinal,  so  as  to  anaesthetize  the  outer  wall  of  the 
inferior  meatus.  The  anterior  part  of  the  septum  should  also  be 
anaesthetized,  as  the  hilt  of  the  needle  may  press  painfully  against 
it.  A  stout  hollow  needle,  either  straight  (Lichtwitz)  or  curved  at 
the  extremity  (Schmidt,  Myles),  is  guided  high  up  under  the  con- 
cavity of  the  inferior  turbinal.    It  is  then  pressed  against  the  antral 

Fig.  487 


Hollow  needle  for  exploratory  puncture  of  the  maxillary  sinus. 

wall  at  a  point  which  is  judged  to  be  about  the  junction  of  the  middle 
and  posterior  thirds  a  point  much  further  back  than  is  generally 
supposed.  The  patient's  head  being  steadied  with  the  left  hand, 
t  he  needle  is  pushed  gently  in  a  line  directed  toward  the  outer  angle 
of  the  orbit.  The  shaft  of  the  needle  is  grasped  about  half  an  inch 
outside  the  nares,  in  order  to  prevent  it  plunging  too  far  into  the 


Fig.  488. 


Myles'  trocar  and  canula. 


sinus,  and  so  traversing  the  cavity  and  penetrating  the  orbit.  The 
point,  of  the  needle  being  felt  free  in  the  sinus,  a.  E Eustachian  catheter 
bag  is  now  attached  and  air  pumped  through  the  cavity.  If  the 
nasal  cavity  is  kept  under  observation,  pus  and  air  bubbles  will  be 
seen  making  their  exit  from  the  region  of  the  ostium  maxillare, 
while  frequently  the  foul  odor  of  the  secretion  will  be  only  too  per- 


FlG.  489. 


Curved  hollow  needle  for  exploratory  puncture  of  the  maxillary  sinus. 


ceptible.  This  is  followed  by  syringing  a  tepid  solution  of  sterile 
normal  saline  fluid  or  of  boric  lotion  through  the  hollow  needle. 
This  should  be  propelled  with  some  force,  as  the  secretion  maybe 
very  inspissate.  1,  the  cavity  very  tortuous,  or  the  natural  opening 
obstructed. 

The  pus  expelled  is  generally  fetid  and  frequently  flocculent  .  A 
small  amount,  or  even  a  decided  turbidity,  of  the  lotion  is  sufficient 
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to  settle  the  diagnosis  of  empyema.  When  the  lotion  comes  away 
clear  the  Eustachian  bag  should  again  be  connected  with  the  explor- 
ing needle,  and  air  freely  insufflated  to  expel  any  remaining  liquid. 

Should  these  proceedings  fail  to  reveal  a  collection  of  pus  a  small 
quantity  of  a  20  per  cent,  solution  of  10  vol.  hydrogen  peroxide  is 
introduced  into  the  sinus,  when  the  effervescence  with  any  pus  will 
bubble  out  into  the  meatus. 

Exploration  of  the  Antrum  from  a  Tooth  Socket.  If,  on  the  suspected 
side,  we  find  a  carious  bicuspid  or  first  molar,  or  if  the  tooth  sockets 
are  empty,  we  can  not  only  explore  the  cavity  from  the  alveolar 
border,  but  at  the  same  time  initiate  the  treatment  by  drainage. 
If  necessary  the  carious  tooth  can  be  removed  under  the  same  anaes- 
thesia, preferably  that  of  nitrous  oxide  gas.  A  large-sized  hand- 
drill  is  employed.    (Fig.  490.)    Some  prefer  to  employ  a  dental  engine 


Fig.  490. 


Ackland's  hand-drill  for  opening  the  maxillary  sinus  from  a  tooth  socket. 


or  an  electromotor;  but  they  are  unnecessary,  less  under  control, 
and  less  certain  than  an  instrument  guided  by  the  hand.  The  point  of 
the  drill  is  directed  vertically  to  the  alveolus  and  in  a  plane  with 
the  centre  of  the  patient's  eye.  Firm  pressure,  with  a  few  rotatory 
movements,  is  sufficient  to  quickly  perforate  the  floor  of  the  antrum. 
The  drill  is  prevented  from  plunging  in  too  far  by  the  operator's 
thumb  fixed  about  half  an  inch  from  the  margin. 

A  preliminary  inspection  will  help  to  assure  the  success  of  this 
operation.  Thus,  if  the  facial  surface  of  the  superior  maxilla  is  very 
flattened,  the  hard  palate  arched,  and  the  nasal  chamber  on  the  same 
side  wider  than  usual,  greater  care  must  be  taken  in  seeing  that  the 
drill  does  not  miss  the  antrum  by  passing  (a)  outward  beneath  the 
cheek;  (b)  inward  through  the  floor  of  the  nose,  or  even  (c)  into  the 
roof  of  the  mouth.  It  is  rare  for  this  simple  operation  to  be  attended 
with  a  serious  hemorrhage.1 


Fin.  491. 


Maxillary  sinus  drainage-tubes. 


As  the  drill  is  withdrawn  the  escape  of  pus  will  often  confirm  the 
diagnosis.  When  the  patient  has  recovered  from  the  anaesthesia,  the 
lotion  and  air  should  be  sent  through  the  cavity,  as  already  describe*  1 , 


1  Scheppegrell.   Journal  of  Laryngology,  1895,  ix.,  No.  9,  p.  621. 
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and  a  permanent  drainage-tube  should  be  inserted,  [f  the  result 
of  the  exploration  is  negative,  no  harm  is  done,  and  if  the  Opening 
is  left  alone  it  will  close  up  in  twenty-four  hours. 

Exploration  through  the  Canine  Fossa.  This  route  is  unsatisfactory, 
as  it  is  more  painful  and  not  well  suited  for  establishing  treatment. 
It  need  only  be  adopted  when  no  tooth  socket  is  available,  when 
attempts  to  explore  the  antrum  from  the  nose  have  failed,  and 
when  the  diagnosis  cannot  otherwise  be  fully  established.  It  can 
be  carried  out  under  nitrous  oxide  gas,  as  local  amesthesia  is  not  suffi- 
cient. A  small  incision  is  made  down  to  the  bone  just  above  the 
prominence  of  the  canine  fang;  with  a  raspatory  the  muco-periosteum 
is  turned  up  and  down,  and  a  drill  is  employed  as  for  the  alveolar  open- 
ing, but  directed  vertically  to  the  surface  of  the  canine  fossa.  The 
exploration  of  the  contents  is  carried  out  as  already  directed. 

Diagnosis.  Cases  have  been  reported  of  maxillary  sinusitis  in 
children.1  This  is  surprising  when  we  bear  in  mind  the  rudimentary 
condition  of  the  cavity  in  early  life,  and  it  may  be  suggested  that  the 
above  cases  were  instances  of  acute  osteomyelitis  of  the  superior 
maxilla  —an  affection  described  byseveral  authors2 — or  of  tuberculosis. 

Obstructed  cases  have  more  than  once  been  mistaken  for  malig- 
nant disease  of  the  antrum;  and  on  the  other  hand,  the  association 
of  suppuration  with  such  growths  has  led  to  the  nature  of  the  case 
being  overlooked.  The  age  of  the  patient,  exploratory  puncture, 
and  careful  examination  both  of  the  canine  and  nasal  walls  will 
generally  prevent  any  error  in  diagnosis. 

Acute  suppuration  in  t he  sinus  might  be  mistaken  for  dental  perios- 
titis. The  latter  is  an  external  affection,  whose  progress  can  be 
watched.    The  tests  given  will  show  the  freedom  of  the  antral  cavity.3 

Treatment.  In  all  cases  attention  to  the  teeth  should  precede  all 
other  treatment.  Treatment  of  a  maxillary  sinusitis  can  be  carried 
out  (I)  through  the  natural  orifice,  or  (2)  through  the  nasal,  (3) 
the  alveolar,  or  (4)  the  facial  surfaces  of  the  cavity. 

1.  Through  the  Natural  Orifice.  Daily  irrigation  of  the  cavity 
by  this  route  has  been  recommended  by  a  few  rhinologists.4  Garel 
has  succeeded  in  irrigating  twenty-eight  out  of  forty-four  antra 
through  the  natural  orifice.5  (Fig.  492.)  It  is  not  usually  easy  to 
catheterize  the  ostium  maxillare,  and  the  manipulation  is  generally 
facilitated  by  removing  part  of  the  middle  turbinal. 

2.  Cases  have  been  recorded  in  which  a  single  exploration  from 
the  inferior  meatus  has  been  followed  by  apparently  permanent 
cessation  of  suppuration.    It  is,  therefore,  wise  to  always  defer 

1  D'Arcy  Power.  British  Medical  Journal,  September  25, 1897.  Alex.  Douglas.  Ibid.,  February 
5, 1898.   Emil  Mayer.  Transactions  of  the  American  Laryngological  Association,  1901. 

»  Schmiegelow.  Archiv  f.  Laryngologle,  1896,  Band  v.  p.  125.  Ropke.  Milnchener  med.  Wochen- 
solirift,  January  25, 1898.  Lichtwitz.  Societe  de  Laryngol.  de  Paris,  1897.  A.  Castex.  Bulletin  de 
Laryng.,  1901,  iv.  p.  171. 

»  G.  Avellis.   Revue  hebd.  de  Laryng.,  1899,  No.  2,  p.  48. 

*  Garel.  Journal  of  Laryngology,  August,  1894,  viii.  p.  530. 

s  Norval  B.  Pierce.   Laryngoscope,  September,  1901,  xi.  p.  197. 
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further  treatment  after  an  exploratory  lavage,  until  pus  is  again 
evident  in  the  nasal  chamber.  The  success  of  a  single  treatment 
is  perhaps  due  to  the  fact  that  the  case  was  really  a  recent  one  under- 
going spontaneous  cure.  Such  cases  in  elderly  people  should  be 
viewed  with  suspicion,  as  they  are  sometimes  found  to  be  owing  to 
suppuration  in  connection  with  a  malignant  growth. 

3.  Through  the  Nasal  Wall.  It  has  been  proposed  by  Mikulicz 
and  Krause  to  make  a  larger  opening,  well  forward  (Walter  Free- 
man),1 under  cover  of  the  inferior  turbinal  with  a  large  trocar  and 
canula  (Fig.  492),  so  that  syringing  and  other  treatment  can  be 


Fig.  492. 


Method  of  catheterizing  the  maxillary  sinus. 


carried  out  from  the  inferior  meatus.  The  method  may  be  em- 
ployed in  patients  who  have  an  intact  set  of  upper  teeth  on  the  side 
affected  and  who  decline  more  arduous  treatment.  It  is  adequate 
for  simple  recent  cases,  but  does  not  allow  of  the  removal  of  patho- 
logical products  in  the  lining  membrane.  The  opening  also  tends 
to  close,  and  is  sometimes  difficult  to  find  hidden  under  the  turbinal. 
Access  to  it,  however,  is  facilitated  by  removal  of  the  anterior  end 
of  the  latter. 

4.  Through  the  Alveolar  Border.  The  method  of  gaining  access 
to  the  maxillary  sinus  from  the  alveolar  border  dates  from  the  time 
of  Cowper,  in  1707.  The  manner  of  drilling  the  opening  has  already 
been  described.  It  is  generally  recommended  to  introduce  a  drain- 
age-tube fitted  with  a  stud  which  can  be  inserted  during  meals.  The 


1  Journal  of  the  American  Medical  Association,  November  30,  1895. 
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Fig.  493. 


amount  of  drainage  through  such  an  opening  is  so  slight  that  it  is 
better  to  depend  only  on  syringing,  and  to  ensure  as  far  as  possible 
the  separation  of  contamination  from  the  mouth  by  introducing  a 
solid  stem  obturator.  This  can  be  fitted  on  a  denture.  In  hospital 
practice  portions  of  Ellis'  spiral  wire  are  cut  in  suitable  lengths. 

The  obturator  or  drain  is  removed  and  the  cavity  washed  out  with 
a  Higginson  syringe.  A  pint  of  tepid  sterile  fluid  should  be  employed 
each  time,  and  the  medicament  used  with  it  does 
not  appear  in  most  cases  to  be  of  great  impor- 
tance. Normal  saline  solution  is  generally  satis- 
factory, and  in  cases  of  fetor  we  may  add  per- 
manganate of  potash,  listerine,  sanitas,  phenosalyl, 
euthymol,  or  one  of  the  unirritating  compound 
antiseptics.  At  first  the  washing-out  should  take 
place  morning  and  evening,  the  obturator  being 
thoroughly  cleansed  and  replaced  immediately 
afterward.  If  this  is  neglected,  granulations  may 
spring  up  within  an  hour  or  so,  impeding  the  re- 
placement.  When  the  liquid  escapes  from  the 
nose  in  a  clear  stream  the  washings  are  diminished 
to  once  a  day,  then  to  every  other  day,  and  so  gradually  to  once  a 
week.    When  the  cavity  on  several  occasions  is  found  to  be  free  from 


Ellis'  wire  tubes  for 
draining  the  maxillary 
sinus  from  the  alveolar 
border. 


Fig.  494. 


Method  of  washing  out  the  maxillary  sinus  from  the  alveolar  border. 

secretion  after  remaining  uncleansed  for  a  week,  we  may  consider 
the  case  cured  and  allow  the  alveolar  opening  to  close — which  it  does 
spontaneously  on  discontinuing  the  drain  or  obturator. 

If  the  secretion  persists  we  may  try  the  use  of  stronger  antiseptics 
or  astringents — biniodide  of  mercury,  chinosol,  protargol,  sulphate 
of  zinc,  etc. — before  resorting  to  more  radical  measures. 
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Results.  My  own  experience  is  that,  as  a  rule,  cases  which  are 
going  to  yield  to  this  method  show  signs  of  doing  so  early — within 
a  few  weeks;  while  those  which  show  no  amelioration  within  three 
months  are  generally  inveterate.  A  history  of  long-standing  suppu- 
ration is  not  necessarily  opposed  to  this.  Cases  of  seven  years' 
duration  have  been  permanently  healed  with  three  months'  syring- 
ing.1 

When  there  is  no  suitable  unsound  tooth  or  empty  socket  in  the 
upper  jaw  of  the  affected  side  it  is  not  justifiable  to  sacrifice  a  sound 
tooth  to  initiate  a  method  of  treatment  which  is  uncertain  in  its  re- 
sults. Hence  in  all  cases  of  maxillary  sinusitis  with  a  sound  set  of 
teeth,  and  in  those  which  have  proved  intractable  to  the  methods  of 
treatment  already  described,  treatment  must  be  carried  out  by  open- 
ing the  canine  fossa  and  performing  what  is  frequently  referred  to 
as  the  Caldwell-Luc  operation. 

5.  The  Canine  Fossa  Operation.  Although  originally  designed  by 
Caldwell,  of  New  York,2  in  1893,  this  operation  was  independently 
imagined  and  described  in  1897  by  Luc,3  who  has  since  given  con- 
siderable attention  to  the  subject,4  his  studies  being  embodied  in  a 
recent  publication.  There  are  two  principles  involved  in  the  execu- 
tion of  this  operation:  (a)  The  first  is  the  securing  of  such  access 
to  the  maxillary  antrum  by  a  free  opening  in  the  canine  fossa  that 
the  cavity  can  be  carefully  examined  and  its  contents  thoroughly 
dealt  with,  (b)  The  second  principle  is  the  establishment  of  free 
drainage  from  the  antrum  into  the  nose,  on  a  level  with  the  floor  of 
the  cavity.  It  will  be  at  once  seen  that  the  realization  of  these  two 
principles  places  this  operation  at  a  great  advantage  in  comparison 
with  any  other  method  of  treatment.  In  those  which  have  been 
already  described  drainage  is  either  inadequate  or  takes  place  into 
the  mouth  (whence  reinfection  readily  takes  place),  while  the  physi- 
cian is  entirely  in  the  dark  as  to  the  exact  pathological  condition 
of  the  diseased  cavity,  and  therefore  in  ignorance  as  to  what  prospect 
of  success  his  milder  methods  of  treatment  may  secure. 

The  operation  through  the  canine  fossa  requires  a  general  anaes- 
thetic. The  patient  should  have  the  usual  preparations  made,  and 
it  is  desirable  to  have  the  teeth  put  into  good  order  and  the  mouth 
rendered  as  aseptic  as  possible.  The  nasal  chamber  of  the  same  side 
should  previously  be  cleared  of  any  polypi  which  may  be  present. 

The  patient  having  been  anaesthetized  the  lip  and  cheek  of  the 
affected  sides  are  retracted  so  as  to  show  the  canine  fossa.  A  mouth- 
sponge  introduced  between  the  molars  on  the  side  affected  will  be 

1  StClair  Thomson.   Transactions  of  the  Clinical  Society.   London,  May  12,  1899. 

2  New  York  Medical  Journal,  November  4, 1893.  The  making  of  a  double  opening  through  both 
the  canine  and  the  nasal  walls  ol  the  antrum  was  designed  by  Seances  Spicer  in  1894.  British 
Medical  Journal,  December  15. 

3  SocietG  Franyaise  d'Otologie,  etc.,  Mai,  1897. 

»  Leyons  sur  les  suppurations  de  1'oreille  moyenne  et  des  cavities  accessoires  des  fosses  nasales. 
Paris,  1900. 
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found  useful  in  absorbing  blood,  which  might  otherwise  trickle  back- 
ward into  the  throat.    An  incision  is  then  made  at  a  distance  of  a 
few  millimetres  below  the  gingivo-labial  furrow,  and  extending  from 
the  level  of  the  first  molar  tooth  forward  to  the  canine  prominence 
(Fig.  495.)    This  incision  passes  at  once  straight  down  to  the  bone 


Fig.  495. 


Opening  the  frontal  and  maxillary  sinuses.  Shows  the  point  on  the  skull  for  exposing  the  frontal 
sinus;  the  (lotted  outlines  indicate  the  directions  in  which  the  opening  may  have  to  be  extended. 
Over  the  maxillary  sinus  the  dark  line  marks  the  situation  and  extent  of  the  incision  through  the 
gingivo-labial  fold. 


winch  is  rapidly  displayed  by  reflecting  the  muco-periosteum  with 
a  raspatory  or  periosteum  detacher.  With  the  chisel  and  mallet 
the  canine  fossa  is  broken  down,  and  the  entry  into  the  sinus  is  often 
signified  by  the  escape  of  pus  and  sometimes  of  a  foul,  penetrating 
odor.  In  many  cases  profuse  bleeding  takes  place  as  the  cavity  is 
entered,  but  generally  ceases  as  the  opening  is  enlarged,  so  that  a 
small  sponge  or  plug  of  gauze  can  be  inserted.  The  sponge  placed 
between  the  patient's  back  teeth  often  requires  renewal  at  this  time, 
and  the  head  should  be  well  turned  to  one  side.  The  opening  into 
the  sinus  should  be  enlarged  with  the  chisel,  bone  forceps,  or  burr 
driven  by  the  hand  or  electromotor.  It  is  important  to  remember 
the  exact  direction  in  which  this  enlargement  should  take  place.  It 
should  be  both  downward,  so  that  the  opening  is  on  a  level  with  the 
alveolar  floor  of  the  sinus,  and  forward,  so  that  it  approaches  closely 
to  the  nasal  wall  of  the  cavity.  This  situation  is  preferable,  as  the 
opening  is  (a)  distant  from  dangerous  regions;  (6)  gives  the  best 
view  of  the  cavity;  (c)  is  in  the  most  favorable  situation  for  drain- 
age, and  (d)  is  most  suitable  for  performing  the  second  part  of  the 
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operation,  viz. :  the  creation  of  the  opening  into  the  nasal  chamber. 
The  canine  opening  is  enlarged  sufficiently  to  admit  the  operator's 
little  finger.  The  margins  of  the  opening  in  the  bone  are  kept  as 
smooth  as  possible,  any  spicules  which  may  have  been  driven  in 
with  the  chisel  are  carefully  removed,  and  the  reflected  muco-perios- 
teum  is  carefully  preserved.  Care  should  be  taken  to  avoid  injury 
to  the  infra-orbital  branch  of  the  trigeminus  nerve.  Otherwise  trou- 
blesome neuritis  may  be  set  up.1 

The  bleeding  from  the  lining  of  the  antrum  is  carefully  stanched 
with  lengths  of  sterilized  gauze,  and  the  walls  are  then  carefully  in- 
spected with  a  frontal  electric  searchlight.  The  diseased  mucous 
membrane  is  now  dealt  with,  and  all  redundant  or  polypoid  tissue 


Fig.  496. 


GrUnwald's  forceps. 


is  completely  removed.  This  can  be  done  by  Grimwald's  forceps 
(Fig.  496),  which  will  only  embrace  any  hypertrophiecl  tissue  which 
projects  above  the  surface,  or  by  sharp  spoons  or  some  form  of  ring 
knife,  preferably  such  as  that  of  Myles.    (Fig.  497.)    It  is  often  advised 


Fig.  497. 


Myles'  ring  knife,  used  for  curetting  the  sinuses. 


to  curette  the  walls  vigorously  and  freely,  but  it  is  difficult  to  imagine 
how  a  good  result  can  be  expected  from  entirely  denuding  the  sinus 
of  its  mucous  lining  and  then  rubbing  a  strong  corrosive  on  to  the 
bare  walls.  On  the  contrary,  care  should  be  taken  to  remove  only 
such  tissue  as  is  diseased.  In  some  cases  the  antrum  will  be  found 
almost  completely  filled  with  polypoid  masses  of  hypertrophy.  (Fig. 
498.)  In  other  cases  the  mucosa  may  be  found  to  be  thickened  only 
in  parts.    The  regions  which  should  be  most  carefully  examined 


1  De  Roaldes.  Transactions  of  the  American  Laryngological  Association,  1899. 
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are  (a)  the  deepest  part  of  the  internal  or  nasal  wall— i.  e.,  near  tin 
natural  opening  and  in  the  neighborhood  of  the  ethmoid  bone;  (b)  the 
irregularities  on  the  floor  of  the  sinus,  especially  between  any  pro- 
jections of  the  dental  roots,  and  (c)  the  outer  part  of  the  anterior  or 
facial  wall  and  the  malar  fossa. 


Fig.  498. 


Life-size  drawing  of  polypoid  hypertrophies  removed  from  a  maxillary  sinus.   (StClair  Thomson.) 

Caries  of  the  walls  is  much  less  frequently  met  with  than  some 
pat  hological  investigations  would  lead  one  to  expect.  Once  the  toilet 
of  the  cavity  has  been  completed  we  proceed  to  the  second  step  of 
the  operation.1 

Creation  of  a  Nasal  Opening.  During  this  part  of  the  operation 
blood  is  very  apt  to  find  its  way  into  the  postnasal  space,  and  it  is 
a  useful  precaution  to  insert  into  the  cavum  pharyngeum  a  small 
sponge  attached  to  a  tape  The  nasal  rarity  on  the  affected  side  is 
first  well  illuminated,  and  the  anterior  third  of  the  inferior  turbinal 
is  amputated  in  the  following  way:  With  a  stout  pair  of  Panzer 
scissors  (curved  at  an  angle  and  also  on  the  Mat)  the  attachment  of 
the  anterior  third  to  the  outer  nasal  wall  is  cut  through,  and  this 
portion  is  then  removed  with  a  cold  wire  snare.  This  proceeding 
may,  with  advantage,  he  carried  out  under  cocaine  some  time  before 
the  major  operation.  It  gives  us  free  access  to  the  partition  between 
the  nose  and  antrum  which  we  wish  to  break  down.  This  is  done 
with  the  chisel  and  hammer  through  the  canine  opening,  working 
close  to  the  floor  of  the  sinus  and  as  anterior  as  possible  under  cover 
of  the  severed  attachment  of  the  inferior  turbinal.  As  soon  as  the 
chisel  has  penetrated  the  wall  a  Krause  canula  with  probe-pointed 
trocar  should  be  introduced,  to  define  and  increase  the  opening.  It 
can  then  be  enlarged  with  the  chisel  and  hammer,  or  suitable  burrs, 
until  at  least  the  anterior  third  of  the  outer  wall  of  the  inferior  meatus 
has  been  resected.  There  is  little  fear  of  resecting  this  wall  too  freely, 
as  it  alwa}^  shows  a  remarkable  tendency  to  contract  afterward,  and 
many  cases  of  failure  are  due  to  the  inadequacy  of  the  nasal  opening. 
While  this  opening  is  being  made  care  should  be  taken,  either  by 


'  The  original  canine  operation  known  as  Desault's  or  KUster's  terminated  here,  and  subsequent 
treatment  was  carried  out  through  this  opening. 
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plugging  the  nose  on  that  side  with  gauze  or  by  introducing  the  little 
ringer  into  it,  that  the  septum  is  not  injured. 

The  maxillary  cavity  is  now  once  more  dried  of  any  blood  which 
may  have  accumulated.  It  is  frequently  advised  to  paint  the  walls 
with  a  10  or  20  per  cent,  solution  of  chloride  of  zinc;  the  cavity  is 
well  powdered  with  iodoform,  and  is  then  firmly  packed  with  one 
long  strip  of  dry  iodoform  ribbon  gauze,  which  should  be  about  one 
and  a  half  inches  wide  and  with  selvage  on  both  sides.  The  end  of 
the  gauze  ribbon  should  be  led  through  the  nasal  opening  until  it 
appears  at  the  nostril.  The  muco-periosteum  reflected  from  the 
canine  opening  is  carefully  lifted  back  into  position,  and  any  sponges 
in  the  postnasal  space  or  angle  of  the  jaw  are  removed. 


Fig.  499. 


Panzer's  scissors. 


It  is  recommended  by  Luc  and  others  to  carefully  suture  the  buccal 
wound  with  catgut.  This  step  is  not  only  tedious  and  quite  un- 
necessary, but  the  insertion  of  stitches  appears  rather  to  retard  rapid 
union.  The  sides  of  the  wound  fall  into  complete  apposition,  and 
if  a  pad  of  cotton-wool  is  placed  externally,  and  mastication  on  that 
side  avoided  for  a  few  days,  union  is  both  rapid  and  complete. 

After-treatment.  There  is  seldom  any  marked  general  reaction 
after  this  operation,  and  the  physician  need  not  be  alarmed  if  the 
cheek  on  the  same  side  becomes  so  swollen  as  to  partly  occlude  the 
•eye.  The  feeling  of  distention  is  relieved  by  a  firm  compress  of  cotton- 
wool, or  by  hot  fomentations.  For  a  few  days  the  diet  should  be 
fluid  and  should  be  swallowed  through  the  opposite  side  of  the  mouth. 
The  mouth  should  be  rinsed  out  frequently  with  some  cleansing 
alkaline  lotion. 

The  ribbon  gauze  is  removed  on  the  fifth  (Luc)  to  tenth  day.  The 
extraction  is  easy  if  the  resection  of  the  anterior  end  of  the  inferior 
turbinal  and  of  the  antronasal  well  has  been  adequate.  Otherwise 
it  is  apt  to  be  so  painful  that  it  is  well  to  administer  some  nitrous 
oxide  gas.  The  gauze  is  generally  free  from  fetor,  and  in  its  removal 
it  clears  away  any  debris  left  from  the  operation.  The  large  opening 
into  the  inferior  meatus  is  sufficient  for  natural  drainage,  but  it  is  as 
well  to  wash  the  antrum  out  through  it  for  a  few  weeks  until  after 
an  interval  of  a  few  days  the  lotion  used  returns  clear.  This  cleansing 
is  easily  carried  out  with  a  short  length  but  full-bored  silver 
Eustachian  catheter,  and  some  sterile  salt  solution.   For  some  time  the 
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mucus  of  the  nose  is  apt  to  dry  into  crusts  along  the  irregular  border 
of  the  artificial  hiatus;  but  this  disappears  as  the  margins  heal  over 
and,  as  already  stated,  the  large  opening  shows  a  remarkable  ten- 
dency to  rapid  contraction.    The  cure  is  generally  complete  in  from 
three  to  six  weeks. 

Indications  for  Treatment.  Surgical  treatment  of  the  maxillary 
sinus  is  not  associated  with  the  possibility  of  any  disfigurement  of  the 
face,  and  is  so  free  from  risks  that  our  ambition  should  be  to  obtain  a 
complete  and  lasting  cessation  of  the  discharge  in  all  uncomplicated 
cases.  Treatment  through  the  antronasal  wall  may  be  tried  in 
patients  who  have  intact  teeth  in  the  upper  jaw,  and  who  prefer  to 
essay  a  simpler  method  before  submitting  to  the  canine  operation. 
When  a  suitable  tooth  socket  is  available  the  method  of  washing 
out  through  the  alveolar  opening  may  be  given  a  trial  of  a  few 
months.  If  either  of  these  methods  do  no  more  than  reduce  the 
secretion  to  a  tolerable  inconvenience  many  patients  may  decline 
further  interference.  Whenever  the  teeth  are  intact  and  when  the 
patient  is  anxious  to  have  a  radical  cure  effected,  the  canine  operation 
should  be  carried  out. 

Chronic  Suppuration  in  the  Frontal  Sinus.  Symptoms  and  Diagnosis. 
In  a  large  number  of  cases  of  frontal  sinusitis  there  are  no  subjec- 
tive symptoms  which  point  particularly  to  that  cavity. 

When  the  outflow  of  pus  into  the  nose  is  obstructed  we  may  get 
local  symptoms  of  pain,  tenderness,  lacrymation,  etc.,  similar  to  those 
met  with  in  acute  eases.  But  in  the  chronic,  "latent''  cases  it  is 
seldom  that  any  of  the  subjective  symptoms  are  at  all  trustworthy. 
Thus  pain  and  even  tenderness  over  the  superciliary  region  or  frontal 
headache  may  be  due  entirely  to  pus  in  the  maxillary  sinus,  while 
the  frontal  cavity  in  another  case  may  be  full  of  pus  without  their 
being  either  frontal  headache,  pain,  or  neuralgia,  fn  some  such 
cases  the  headache  may  even  I  >e  referre<  1  to  the  occipital  region. 

Still,  in  all  suspected  cases  it  is  well  to  note  the  presence  of  frontal 
pain  or  headache,  and  to  test  carefully  the  sensitiveness  of  the  region. 
Pressure  should  be  applied  first  fco  the  apparently  healthy  cavity,  so 
that  the  difference  by  contrast  will  be  recognized.  The  supra-orbital 
nerve  must  be  avoided. 

Another  external  method  of  examination  is  the  test  of  transillumi- 
nation. The  same  preparations  are  required  as  for  applying  the  test 
to  the  maxillary  sinus,  but  the  electric  globe  instead  of  being  encased 
in  a  movable  glass  hood  (Fig.  484)  is  fitted  with  an  opaque  vulcanite 
cap  which  directs  the  rays  in  one  longitudinal  axis.  This  is  pressed 
firmly  against  the  lower  wall  of  the  sinus,  under  the  inner  third  of 
the  eyebrow.  If  there  is  nothing  to  interfere  with  the  passage  oi 
the  light  rays  the  clear  frontal  sinus  will  be  lit  up  with  its  extensions 
upward  and  outward,  and  in  some  cases  the  septum  and  partial 
dissepiments  will  be  defined.  If  one  sinus  only  is  obstructed  these 
points  become  more  evident  by  contrast. 

It  is  impossible  to  compare  the  two  sides  simultaneously,  as  we  do 
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in  applying  the  test  to  the  maxillary  sinus.  Hence,  Lubet-Barbon 
suggests  that  the  rubber  cap  containing  the  lamp  should  be  pressed 
against  the  mid-line  of  the  forehead,  two  or  three  centimetres  above 
the  root  of  the  nose.  On  switching  on  the  current  a  comparison 
cm  be  made  of  the  way  in  which  the  light  rays  traverse  each  sinus 
to  light  up  the  antero-superior  angle  of  the  orbit.1 

A  form  of  transillumination  lamp  has  also  been  designed  by  which 
both  cavities  can  be  transilluminated  at  once  from  their  orbital  wall, 
so  that  the  results  can  be  compared.2 

Objections  to  the  Transillumination  Test.  This  test  is  much  less 
satisfactory  for  the  frontal  than  it  is  for  the  maxillary  sinus.  The 
anatomical  arrangements  and  relations  of  the  cavity  lend  them- 
selves less  readily  to  transillumination  than  do  those  of  the  max- 
illary sinus.  Pus  may  be  present  in  the  sinus  and  yet  the  test 
may  fail  because  it  may  be  slight  in  amount,  lying  only  on  the  floor, 
and  the  bone  may  be  particularly  translucent.  Pus  may  be  absent, 
and  yet  the  test  may  fail  to  light  up  the  cavities  owing  to  the  great 
thinness  of  the  walls,  or  even  owing  to  their  entire  absence,  or  to  the 
presence  of  a  solid  new-growth,  such  as  an  osteoma. 

It  can  only  be  regarded  as  a  subsidiary  aid  and  as  confirmatory 
•of  other  tests,  to  be  shortly  described. 


Fig.  500. 


Frontal  sinus  canula. 


Nasal  Examination.  The  discovery  of  pus  in  the  middle  meatus  of 
the  nose  should  prepare  the  observer  for  finding  that  its  source  is  the 
frontal  or  maxillary  sinus,  or  both.  If  the  pus  is  seen  high  up  an- 
teriorlv,  if  it  is  accompanied  by  polypi,  if  it  recurs  rapidly  when 
wiped  away,  if  it  flows  more  freely  when  the  middle  turbinal  is  pressed 
toward  the  septum,  and  if  there  is  no  marked  cacosmia,  the  evidence 
points  to  the  probability  of  the  upper  cavity  being  its  source.  Griin- 
wald  has  suggested  that  by  cleaning  the  middle  meatus,  and  then 
carefully  packing  the  region  of  the  hiatus  semilunaris  and  waiting 
a  few  minutes,  we  can  see  whether  the  pus  reforms  above  or  below 
the  plug.  The  method  has  not  met  with  general  adoption,  and  the 
evidence  obtained  is  still  problematical.  More  certain  evidence  can 
be  obtained  by  washing  out  the  cavity  itself. 

i  Bulletin  de  la  Societe  Frangaise  d'Otologie,  1899,  tome  xv.  p.  248. 
a  Furet.   Archives  Internat.  de  Laryng.,  Mars  et  Avril,  1899,  p.  155. 
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Sounding  the  Frontal  Sinus.  The  observations  of  Lothrop  on  the 
cadaver  show  that  in  the  majority  of  instances  it  is  impossible  to  pass 
a  probe  from  the  nose  up  into  the  frontal  sinus,  and  it  must  be  still 
more  difficult  to  do  it  in  the  living  subject. 

The  care  with  which  this  attempt  should  be  carried  out  is  best 
impressed  upon  us  by  bearing  hi  mind  the  case  recorded  by  Mermod.1 
This  experienced  rhinologist  diagnosed  an  escape  of  watery  fluid 
from  one  nostril  as  originating  in  the  frontal  sinus.  He  tried  to 
catheterize  the  cavity,  but  was  arrested  owing  to  the  pain  the  proceei  l- 
ing  induced.  The  patient  died  some  days  afterward,  and  at  the  post- 
mortem it  was  found  that  he  had  no  trace  of  frontal  sinus.  The 
fluid  had  escaped  through  a  small  opening  in  the  anterior  fossa  of  the 
skull  and  must  have  been  cerebro-spinal  fluid.  This  had  be- 
come infected,  although  the  attempt  to  sound  the  postulated  frontal 
sinus  had  been  carried  out  with  every  aseptic  precaution. 


Fig.  501. 


Amputation  of  the  anterior  end  of  the  middle  turbinal.   Dividing  the  attachment  to  the  outer 

naFal  wall. 


It  is  wiser  to  secure  free  access  to  the  frontonasal  duct  by  ampu- 
tating the  anterior  end  of  the  middle  turbinal.  This  procedure 
will  in  any  case  be  required  as  a  method  of  treatment  if  the  sinus  is 
found  affected.    The  sinus  can  then  in  many  cases  be  catheterized. 

Amputation  of  the  Anterior  End  of  the  Middle  Turbinal.  The 
region  is  rendered  ischsemic  with  adrenalin,  and  cocainized..  In  this 
way  the  part  to  be  removed  is  generally  well  exposed  and  stands 

i  Annul,  des  Mai.  de  l'Oreille  et  du  Larynx,  April,  1896,  xxii.,  No.  4. 
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out  from  the  neighboring  parts.  With  a  stout  pair  of  Griinwald 
forceps  or  Panzer  scissors  the  anterior  attachment  to  the  outer 
wall  is  cut  through,  so  as  to  free  a  head  around  which  a  cold  snare 
can  be  passed  and  the  extremity  removed.  In  cases  where  it  is 
difficult  to  introduce  the  forceps  along  the  agger  nasi  to  the  attach- 
ment of  the  middle  turbinal  the  blades  may  be  applied  to  the  lower 
margin,  about  half  an  inch  from  the  anterior  extremity,  and  by  then 
biting  out  a  portion  the  loop  of  the  wire  snare  can  be  passed  around 
the  head  of  the  turbinal,  which  is  easily  removed. 

Diagnosis  by  Exclusion.  If  the  sounding  of  the  frontal  sinus  has 
failed,  all  the  points  already  referred  to  are  uncertain,  and  we  are  still 
in  doubt  as  to  whether  the  discovery  of  pus  in  the  middle  meatus 
originates  from  the  frontal  or  maxillary  sinus,  or  both.  This  point 
can  really  only  be  positively  settled  by  a  process  of  exclusion,  which 
is  done  as  follows : 

Fig.  502. 


Amputation  of  the  anterior  end  of  the  middle  turbinal.   Removing  the  separated  extremity  with 

a  wire  snare. 

The  maxillary  sinus  must  be  explored  in  one  of  the  two  methods 
already  described — either  through  an  empty  tooth  socket,  or  by 
puncturing  the  inferior  meatus.  The  antrum  is  then  thoroughly 
cleared  by  syringing  through  it  air,  sterile  salt  solution,  a  teaspoonful 
or  two  of  hydrogen  peroxide,  more  salt  solution,  and  then  air.  In 
this  way  we  can  determine  (1)  if  the  cavity  contains  pus,  and  (2) 
that,  if  present,  it  has  been  temporarily  thoroughly  expelled.  If 
now  we  let  the  patient  wait  for  from  ten  to  thirty  minutes,  and  again 
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on  examining  him  find  pus  in  the  middle  meatus,  we  can  be  certain 
that  this  can  originate  in  no  other  than  the  frontal  sinus  or  anterior 
ethmoidal  cells. 

In  carrying  out  this  test  it  is  important  to  avoid  causing  any  bleed- 
ing in  the  nasal  chamber,  as  this  militates  against  the  result.  The 
nasal  chamber  should  also  be  scrupulously  cleared  of  any  purulent 
matter  first,  as  otherwise  we  could  not  say  that  any  discovered  there 
later  had  come  from  an  accessory  sinus.  It  is  hardly  necessary  to  do 
more  than  refer  to  the  method  of  exploring  the  sinus  by  puncturing 
its  floor  from  the  nose.  This  method  is  so  dangerous  that  it  is  quite 
unjustifiable.  It  will  be  referred  to  later  under  the  head  of  Treat- 
ment. 

Complications.  Many  of  these  have  already  been  touched  on.  The 
most  common  are  suppuration  in  the  anterior  ethmoidal  cells,  and 
the  corresponding  maxillary  sinus.  According  to  Luc  it  is  excep- 
tional to  find  the  frontal  affected  without  participation  of  the  maxil- 
lary sinus,  although  uncomplicated  suppuration  in  the  latter  cavity 
is  frequently  met  with. 

Treatment.  Intranasal  Treatment:  Puncture  of  the  Floor  of  the 
Sinus.  The  method  recommended  by  Schaeffer1  of  puncturing  the 
floor  of  the  frontal  sinus  from  the  nose  is  only  mentioned  to  be  con- 
demned. The  anatomical  irregularities  which  render  such  a  proceed- 
ing much  too  dangerous  have  already  been  referred  too.  It  is  com- 
mon knowledge  that  a  rhinologisl  in  Paris,  believing  that  he  was 
affected  with  an  acute  frontal  sinus  suppuration,  at  tempted  to  thrust 
a  trocar  ami  eanula  from  his  nose  into  this  cavity.  He  died 
shortly  afterward,  and  the  instrument  was  found  to  have  penetrated 
the  anterior  fossa  of  the  skull. 

Catheterizing  and  Washing-out  the  Frontal  Sinus.  Observers  differ 
as  to  the  frequency  with  which  the  frontal  sinus  can  be  explored  from 
the  nose.  Some  authorities  believe  that  they  succeed  in  catheteriz- 
ing the  sinus  in  50  per  cent,  of  the  cases,  but  most  of  us  acknowledge 
that  we  are  not  so  Frequently  fortunate.  In  any  case  the  operation 
is  greatly  facilitated  by  amputation  of  the  anterior  end  of  the  middle 
turbmal.  (Fig.  .r)0L'.)'  In  those  cases  where  the  method  is  feasible  it 
is  best  done  with  a  Hartmann  eanula,  which  has  a  double  sigmoid 
curve.  (Fig.  503.)  This  is  introduced  into  the  middle  of  the  centre 
of  the  middle  meatus  and  then  gently  directed  upward  and  forward 
until  the  point  is  felt  to  enter  a  free  cavity,  and  is  found  to  be 
(i  to  7  cm.  distant  from  the  nasal  orifice.  It  is  often  impossible  to  say 
whether  the  eanula  has  really  entered  the  frontal  sinus  or  whether 
the  point  is  merely  engaged  in  one  of  the  fronto-ethmoidal  cells. 
It  is  in  this  method,  and  in  such  cases,  that  Spiess'  employment 
of  the  Roentgen  rays  is  so  valuable.  With  the  shadow  thrown  upon 
the  screen  it  is  extremely  easy  to  follow  the  passage  of  the  point 


i  Deutsch.  med.  Wochenschrift,  October  9,  1890,  p.  905. 
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of  the  instrument  through  the  nose  until  it  enters  the  frontal  sinus, 
of  which  the  walls  are  well  defined.1 

When  the  cavity  can  be  catheterized  from  the  nose  it  should  be 
washed  out  daily  with  liquids  similar  to  those  indicated  for  suppu- 
ration in  the  maxillary  antrum.  Whether  a  cure  will  be  effected  is 
very  problematical.  Tilley  gave  the  method  a  careful  trial  in  four 
cases  without  any  permanent  result  except  in  one  case.2  However,  in 
cases  where  the  cavity  can  be  easily  reached  from  the  nose  by  this 
method  the  patient  is  to  a  great  extent  relieved  of  any  risk  of  the 
dangerous  complications  which  might  otherwise  ensue. 


Fig  503. 


Method  of  catheterizing  the  frontal  sinus  after  removal  of  the  anterior  end  of  the  middle  turbinal. 
The  drawing  shows  the  hiatus  semilunaris,  with  the  edge  of  the  processus  uncinatus  below  it,  and 
the  ethmoidal  bulla  above. 

The  indications  for  the  employment  of  the  proceeding  are  therefore 
(a)  as  a  first  step  in  all  treatment,  and  (b)  as  a  precautionary  measure 
in  such  patients,  especially  young  women,  who  decline  an  external 
operation. 

The  External  Operation.  This  method  of  treating  the  frontal  sinus 
by  operation  through  the  forehead  was  first  described  by  Ogston,3 
but  it  was  independently  conceived  by  Luc4  who  has  given  consider- 
able attention  to  the  method.  The  patient  is  prepared  for  operation  in 

1  Spiess.   Journal  of  Laryngology,  November,  1899. 

2  Lancet,  July  14, 1900  8  Ogston.  The  Medical  Chronicle,  December,  1884. 
*  Luc.  Societe  Fran?aise  d'Otologie,  etc.  Paris,  Mai,  1896. 
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the  usual  way,  and  in  addition  the  eyebrow  on  the  same  side  is  entirely 
shaved  oil  and  the  skin  of  theforehead  on  that  side  purified  twelve  hours 
beforehand  and  an  antiseptic  dressing  applied.  A  general  anresthetic 
having  been  administered  the  skin  of  the  eyebrow  on  the  affected  side 
is  drawn  well  up  on  to  the  forehead  so  that  the  part  lying  immediately 
below  is  pulled  up  on  to  the  edge  of  the  forehead  (Bryan).  A  curved 
incision  is  then  made  down  to  the  bone  along  the  inner  third  of  this 
region,  reaching  from  near  the  middle  of  the  eyebrow  to  opposite  the 
anterior  palpebral  ligament.   (Fig.  504.)   The  inner  extremity  of  the 

Fig.  504. 


External  operation  on  the  frontal  sinus.  Showing  the  situation  for  making  the  skin  incision  while 
drawing  the  eyebrow  up  on  to  the  forehead. 

incision  will  terminate  opposite  the  suture  of  the  nasal  bone  with  11  if 
nasal  process  of  the  frontal,  while  the  outer  end  will  be  internal  to  the 
supra-orbital  foramen.  In  the  latter  direction  it  can  be  extended, 
if  required.  At  the  end  of  the  operation,  when  the  soft  parts  are 
allowed  to  fall  hack  into  place,  this  incision  will  be  almost  entirely 
concealed.  With  a  raspatory  the  soft  parts  are  turned  upward 
and  downward  so  as  to  expose  the  anterior  wall  of  the  frontal  sinus. 
A  half-inch  trephine  applied  at  the  point  indicated  in  Fig.  495  will 
never  fail  to  expose  the  sinus,  if  one  is  present.  Instead  of  a  trephine, 
however,  I  recommend  that  the  cavity  be  opened  with  a  chisel  and 
hammer.  It  may  present  considerable  thickness.  Throughout  the 
operation  great  care  must  betaken  not  to  press  on,  displace,  or  other- 
wise injure  the  eyeball.  As  soon  as  the  sinus  is  penetrated  careful  ex- 
ploration should  be  made  with  a  blunt  probe  to  determine  not  only 
the  direction  and  extent  of  the  cavity,  but  to  positive^  ascertain  that 
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the  lining  membrane  of  the  cavity  has  been  exposed  and  not  the 
outer  surface  of  the  dura  mater.  The  pyogenic  membrane  filling 
the  sinus  sometimes  presents  an  external  smooth,  dark,  purplish- 
gray  surface  which  at  first  glance  might  be  mistaken  for  the  clura 
mater.  In  some  cases  as  soon  as  the  sinus  is  opened  yellow  pus 
makes  its  escape;  it  is  never  possessed  of  the  same  putrid  odor  as  that 
from  the  antrum  of  Highmore;  it  is  never  large  in  amount,  and  in 
some  cases  no  pus  may  be  encountered,  although  the  cavity  may  be 
more  or  less  completely  filled  with  fungoid,  papillarv,  myxomatous- 
hke  hypertrophies.  In  order  to  remove  these  the  opening  into  the 
smus  may  have  to  be  enlarged  with  chisel  and  hammer  or  bone  for- 
ceps, upward  on  the  forehead  and  outward  toward  the  outer  margin 
of  the  eyebrow.  This  orbital  arm  of  the  sinus  is  much  more  concave 
than  the  ascending  frontal.  In  securing  this  access  to  the  cavity, 
it  is  not  by  any  means  necessary  to  remove  the  entire  anterior  wall, 
but  only  so  much  as  will  allow  inspection  of  the  contents.  The  en- 
largement of  the  opening  should  be  chiefly  on  the  antero-inferior 
wall,  below  the  glabella  and  above  the  suture  of  the  frontal  with  the 
maxillary  and  lacrymal  bones.  This  gives  the  freest  access  to  the 
part  which  requires  most  careful  treatment— the  frontonasal  canal— 
and  it  is  here  that  the  scar  is  best  hidden  by  the  eyebrow.  When  a 
sufficient  opening  has  been  secured  the  degenerated  mucous  mem- 
brane should  be  carefully  removed  by  plucking  it  off  with  Grunwald 


Fig.  505. 


Panas'  probe  for  exploring  the  frontonasal  duct. 


forceps  or  a  Hartmann  conchotome.  The  further  recesses  of  the 
sinus,  especially  the  outer  angle,  must  be  carefully  cleared  with  the 
curette,  but  this  instrument  should  be  used  with  great  care,  especially 
on  the  thin  posterior  wall.  It  is  possible  that  some  of  the  fatal  cases 
of  septic  osteomyelitis,  which  have  followed  this  operation,  have  been 
partly  due  to  too  "free  curettage."  The  part  of  the  sinus  which 
demands  the  most  careful  toilet  is  the  floor  and  the  frontonasal  duct. 
When  not  evirlent  this  latter  can  readily  be  found  with  Panas'  curved- 
eyed  probe.  (Fig.  505.)  For  reasons  already  given  no  attempt  should 
be  made  to  pass  this  upward  from  the  nose;  but  with  the  tip  of  it  in 
the  sinus  the  ostium  is  readily  found,  and  by  imparting  to  the  probe 
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a  gentle  curving  action  downward,  backward,  and  then  forward  the 
eyed  extremity  will  appear  at  the  anterior  naris.  The  operator 
should  introduce  his  little  finger  into  the  nostril  to  meet  the  probe  as 
it  descends,  and  he  may  be  surprised  in  his  earlier  cases  to  find  that 
it  is  encountered  in  the  nasal  cavity  much  further  back  than  he  would 
have  imagined:  The  probe  is  threaded  with  a  stout  silk  ligature  and 
withdrawn.  To  the  silk  end  now  projecting  from  the  sinus  a  strand 
of  iodoform  ribbon  gauze,  one  to  one  and  a  half  inch  wide,  and  with 
a  selvage,  is  attached  and  drawn  down  into  the  nose  and  out  through 
the  nostril.  The  surgeon  seizes  the  upper  extremity  of  the  gauze 
ribbon  projecting  from  the  frontal  sinus  with  one  hand  and  the  lower 
end  with  the  other,  and  by  sawing  it  upward  and  downward  he  will 
not  only  define  the  frontonasal  duct,  but  break  down  some  of  the 
friable  ethmoidal  cells  along  its  track.  These  cells  should  be  further 
cleared  away  by  the  use  of  a  ring  knife,  or  sharp  spoon,  from  above. 
Once  the  frontonasal  canal  has  been  defined  there  is  practically  no 
danger  in  working  along  it  downward,  inward,  and  backward.  Even 
if  directed  too  much  outward,  the  only  risk  would  be  that  of  damaging 
the  os  planum  (Fig.  481),  and  entering  the  orbit  where  the  capsule  of 
the  orbit  would  prevent  any  injury  to  the  eye.  It  is  with  the  upper 
posterior  wall  that  extreme  caution  should  be  used.  As  the  success 
of  the  operation  to  a  large  extent  depends  on  the  complete  removal 
of  the  anterior  ethmoidal  cells  this  part  of  the  operation  should  be 
carried  out  with  care.  With  the  little  finger  introduced  from  above 
into  the  funnel  of  the  frontonasal  duct  as  a  guide  these  cells  may 
also  be  cleared  from  below  by  working  around  the  tip  of  the  finger 
with  a  pair  of  (  Jriinwald  forceps. 

When  the  parts  have  been  satisfactorily  cleared  it  is  recommended 
to  swab  out  the  cavity  with  a  solution  of  chloride  of  zinc,  forty  grains 
to  the  ounce.  This  is  unnecessary  if  the  toilet  of  the  sinus  has  been 
well  carried  out.  The  remaining  steps  of  the  operation  are  varied 
by  different  operators. 

Luc  formerly  employed  a  rubber  drainage-tube  with  a  funnel-shaped 
extremity.  The  latter  was  lodged  in  the  sinus,  while  the  tube  passed 
down  the  frontonasal  duct  to  appear  at  the  anterior  naris.  The  ex- 
ternal forehead  wound  was  closed  at  once,  and  any  subsequent  treat- 
ment was  carried  out  through  the  drain,  which  was  generally  removed 
at  the  end  of  eight  or  nine  days.1 

He  has  latterly2  abandoned  the  rubber  drainage-tube,  and  now, 
after  dusting  the  cavity  with  iodoform  gaarae,  he  packs  it  with  a  ribbon 
of  iodoform  gauze,  which  he  leads  down  into  the  nose.  The  external 
wound  is  closed  at  once  and  the  gauze  is  removed  on  the  second  or 
third  day,  by  which  time  it  has  ensured  the  patency  of  the  frontonasal 
duct. 

Walker  Downie3  does  not  attempt  any  drainage  into  the  nose.  He 
packs  the  sinus  firmly  with  a  strip  of  gauze  which  he  leads  out  through 


i  Archives  Internat.  de  Laryngol.,  1896,  tome  ix.,  No.  3,  p.  163. 
»  Glasgow  Medical  Journal,  May,  1899. 
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a  counter-opening  below  the  original  wound,  which  is  completely 
closed.  The  gauze  is  left  in  place  for  seven  to  fourteen  days,  and 
when  extracted  through  the  counter-opening  the  wound  is  found  to 
be  cicatrized. 

I  have  already  referred  to  the  danger  of  indiscriminate  curetting. 
Another  risk  is  that  attending  immediate  closure  of  the  external 
wound,  and  the  retention  in  an  unyielding,  bony  cavity  with  greatly 
denuded  walls  of  secretion  which  could  hardly  have  been  completely 
sterilized,  in  spite  of  every  care. 

I  have,  therefore,  always  avoided  immediate  complete  closure  of 
the  forehead  wound.  After  drying  the  cavity  well  I  have  firmly 
packed  it  with  a  dry  strip  of  iodoform  ribbon  gauze,  of  which  the  ex- 
tremity was  left  projecting  from  the  internal  angle  of  the  wound,  the 
outer  portion  of  which  may  be  closed  with  a  few  silkworm-gut  stitches. 
A  few  layers  of  cyanide  gauze  wrung  out  of  boracic  lotion,  and  covered 
with  a  supporting  pad  of  alembroth  wool  is  then  fixed  on  with  a 
bandage  like  an  eye  dressing.  No  rubber  or  gauze  drain  is  inserted 
through  the  communication  with  the  nose.  Hence  there  is  no  risk 
of  a  "drain"  acting  as  an  obturator,  instead  of  as  an  outlet.  The 
patency  of  the  enlarged  frontonasal  cluct  is  demonstrable  in  most 
cases  afterward  both  by  the  ease  with  which  the  lower  part  of  the 
sinus  can  be  washed  out  from  the  nose,  and  also  by  the  fact  that 
patients  can  force  air  from  the  nose  up  into  the  sinus.  Not  only 
does  the  patient  feel  the  distention  of  the  cavity,  but  the  impact  of 
the  compressed  air  can,  in  some  cases,  be  both  seen  and  felt  against  the 
frontal  cicatrix. 

Progress.  For  some  time  the  patient  may  complain  of  diplopia, 
particularly  if  the  pulley  of  the  superior  oblique  was  interfered  with 
during  the  operation.  This  diplopia  generally  passes  off  in  a  week 
or  two.  Patients  may  also  notice  a  numbness  of  the  forehead  on  the 
affected  side,  due  to  division  of  some  of  the  branches  of  the  supra- 
orbital division  of  the  fifth  nerve. 

The  external  dressing  may  be  changed  at  the  end  of  twenty-four 
hours,  so  as  to  bathe  the  covered-up  eye  with  boracic  lotion.  The 
packing  of  the  sinus  can  be  left  in  place  for  three,  five,  or  more  days, 
according  to  the  absence  of  any  suppuration  or  reaction.  Any  tension 
can  be  relieved  by  gently  pulling  out  and  cutting  off  an  inch  or  two 
every  second  or  third  clay.  When  the  whole  of  this  first  packing 
is  removed  at  the  end  of  five  to  ten  clays  the  inside  of  the  sinus 
should  be  carefully  inspected  and  syringed  out  with  sterile  salt  solu- 
tion or  boracic  acid,  which  should  pass  down  freely  into  the  nose  if 
the  fronto-ethmoidal  cells  have  been  adequately  dealt  with.  Any 
debris  or  granulation  obstructing  the  nasofrontal  duct  can  be  cleared 
away  with  a  curved,  silver,  Eustachian  catheter.  The  packing  may 
have  to  be  renewed  at  intervals  until  about  two  or  three  weeks  from 
the  operation,  when  the  cavity  will  appear  so  healthy,  and  the  large 
duct  into  the  middle  meatus  so  permanently  patent,  that  there  need 
be  no  hesitation  in  allowing  the  external  wound  to  close.    A  firm 
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compress  is  applied  over  the  bony  defect  in  the  anterior  wall  of  the 
sinus,  so  as  to  partially  obliterate  the  cavity.  Any  subsequent 
cashing  out  can  be  conducted  from  the  nose.  Unless  an  extensive 
amount  of  the  anterior  wall  has  been  removed  there  is  very  little  dis- 
figurement, and  the  scar  in  most  cases  is  trifling.  (Figs.  506  and  507.) 


Fig.  500.  Fig.  507. 


Fig.  506. — Frontal  sinus  operation.  Untouched  photograph,  showing  how  the  scur  is  concealed 
below  the  eyebrow.   (Author's  case.) 

Fig.  507.— Frontal  sinus  operation.  Untouched  photograph  of  the  same  cnse  seen  in  Fig.  506, 
showing  the  situation  of  the  scar  when  the  patient  raises  his  head  and  elevates  his  eyebrow.  Nasal 
suppuration  was  completely  arrested  after  operation  on  both  antra,  both  ethmoids,  and  the  right 
frontal  sinus.  The  latter  cavity  was  opened  twice,  owing  to  a  pouch  toward  the  external  orbital 
angle  having  been  overlooked  at  the  first  operation.   (Author's  case.) 

Kuhnt's  Operation.  In  the  above  operation  a  considerable  amount 
of  the  cavity  is  obliterated  by  the  coaptation  of  healthy  granulating 
surfaces,  but  it  is  not  entirely  obliterated.  But  sinuses  are  occa- 
sionally met  with  which  are  so  capacious,  extending  back  to  the  optic 
foramen  and  out  to  the  frontosphenoid  suture,  that  the  extensive 
granulating  surface  fails  to  cicatrize  over  and  continues  to  secrete 
pus  into  the  nose.  It  is  in  such  cases  that  a  radical  cure  can  hardly 
be  hoped  for  except  by  Kuhnt's  method,  which  consists  in  chiselling 
away  the  entire  anterior  wall  of  the  sinus  and  then  pressing  the  soft 
parts  covering  it  down  into  the  cavity  until  they  are  applied  to  the 
posterior  wall.  There  can  be  little  doubt  as  to  the  satisfactory  result 
in  regard  to  nasal  suppuration  secured  by  this  plan,  but  the  resulting 
disfigurement  is  so  marked  that  few  patients  care  to  submit  to  it. 
Possibly  it  might  find  its  application  in  persons  who  are  prevented 
from  earning  their  living  by  the  sufferings  or  inconvenience  entailed 


DISEASES  OE  THE  A  CCESSQB  Y  SINUSES. 


967 


by  the  persistence  of  the  sinusitis,  and  to  whom  appearances  are  of 
little  moment.1 

Suppuration  in  the  Ethmoidal  Cells.  Synonym:  Ethmoidal 
sinusitis. 

Etiology  The  direct  manner  in  which  the  ethmoid  is  exposed 
to  external  influences,  and  its  anatomical  arrangement,  readily 
explain  the  frequency  with  which  suppuration  is  encountered  in  the 
ethmoid  labyrinth.  It  is  probably  attacked  primarily  in  a  large  num- 
ber of  cases,  and,  owing  to  its  position  in  the  centre  of  the  accessory 
system,  suppuration  readily  extends  from  it  to  the  other  sinuses. 
That  it  may  become  secondarily  infected  with  discharge  from  any  of 
these  cavities  is  also  very  possible,  and  Luc  has  suggested  that  in  the 
treatment  of  maxillary  sinusitis  by  washing  out  through  the  alveolar 
opening  we  run  the  risk  of  driving  infective  matter  into  the  ethmoid 
cells.  However,  in  the  majority  of  cases  it  is  probable  that  the 
ethmoiditis  is  primary,  for  we  often  get  pus  in  these  cells  without 
encountering  it  in  the  frontal  or  maxillary  cavities,  whereas  it  is  very 
seldom  we  find  the  two  latter  attacked  (and  especially  the  frontal) 
without  implication  of  the  ethmoid  labyrinth. 

The  external  sources  already  referred  to  are  the  most  common 
causes  of  ethmoiditis,  but  owing  to  its  exposed  position  it  is  doubt- 
less more  commonly  infected  by  the  conveyance  of  septic  infection 
by  the  surgeon  from  other  cavities,  from  the  reckless  use  of  the 
galvanocautery,  or  from  incomplete  operative  interference.  Sec- 
ondary suppuration  may  also  reach  the  ethmoid  region  from  the 
orbit,  and  suppuration  in  the  anterior  fossa  of  the  skull  has  been 
known  to  make  its  way  through  these  cells  into  the  nose. 

Symptoms.  It  is  well  to  recollect  that  the  posterior  group  of 
ethmoidal  cells  are  smaller  and  their  mouths  are  much  more  open. 
Hence  disease  in  them  is  less  commonly  met  with,  less  trouble- 
some, but  more  difficult  to  treat  than  that  of  the  anterior  group. 
The  anterior  group  of  cells  increase  in  size  from  above  downward  and 
from  before  backward.  One  of  the  largest  is  called  the  bulla  eth- 
moidalis.  It  is  generally  concealed  just  below  the  anterior  extremity 
of  the  middle  turbinal,  and  somewhat  overlies  the  cleft  of  the  hiatus 
semilunaris,  of  which  it  forms  the  upper  and  posterior  lip,  just  as  the 
prominence  of  the  processus  uncinatus  forms  the  lower  lip.  The 
opening  of  the  bulla  is  on  its  upper  and  posterior  surface,  close 
under  the  attachment  of  the  middle  turbinal.  Other  cells  open 
above  the  hiatus,  into  which  their  secretion  naturally  trickles. 
Among  the  most  important  is  the  frontal  bulla  and  the  fronto- 
ethmoidal. 

According  to  this  anatomical  division  of  the  ethmoid  cells  we  can 
first  of  all  divide  the  study  of  ethmoiditis  into  suppuration  in  (a)  the 
anterior  ethmoidal  cells,  and  (6)  posterior  ethmoidal  cells. 

1  W.  Milligan.  Etiology  and  Treatment  of  Suppurative  Disease  of  the  Frontal  Sinuses.  Lancet, 
February  19, 1898.  E.J.Moure.   Le  Traiteineut  des  Sinusites.   Rev.  hebd.  de  Laryngol.,  1898. 
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The  Anterior  Ethmoidal  Cells.  Adopting  the  classification  of  Griin- 
wald  we  may  divide  suppuration  in  these  cavities  into  (a)  closed  sup- 
puration, and  (b)  open  suppuration. 

(a)  Closed  Suppuration.  It  is  now  established  that  the  orifices  of 
a  cell  may  become  obstructed  by  inflammation  and  its  cavity  dis- 
tended with  suppuration.  In  such  a  case  the  distended  portion  of 
the  middle  turbinal  will  cause  symptoms  of  pain  and  obstruction 
according  to  its  situation  and  the  direction  in  which  it  tends  to  expand, 
either  toward  the  nasal  cavity  or  toward  the  orbit.  In  the  former 
case  the  chief  complaint  will  be  of  increasing  nasal  obstruction,  with 
a  feeling  of  distention  referred  to  the  bridge  of  the  nose.  Weight 
and  oppression  toward  the  forehead,  with  a  feeling  of  tightness  and 
heat  in  the  nose,  lead  to  inspection  of  the  nasal  chamber,  when  the 
normal  situation  of  the  middle  turbinal  is  seen  to  be  replaced  by  a 
smooth,  rounded  body,  impinging  on  the  septum  and  more  or  less  com- 
pletely blocking  up  the  middle  and  inferior  meatus.  To  the  probe  it 
feels  firm  and  resisting,  sometimes  decidedly  bony,  and  sometimes 
like  eggshell,  but  frequently  its  true  character  is  only  discovered  on 
puncturing  it  with  the  probe,  or  cutting  it  across  with  a  wire  snare. 
It  is  then  found  to  be  a  hollow,  bony  cyst,  with  a  smooth  lining  mem- 
brane, sometimes  containing  polypoid  mucous  membrane  and  filled 
with  mucoid  contents,  or  with  pus  which  may  be  strikingly  fetid. 

The  cases  in  which  the  contents  of  a  cystic  dilatation  of  the  ethmoid, 
with  or  without  suppuration,  make  their  way  toward  the  orbit  have 
long  been  recognized  and  have  generally  come  under  the  notice  of  the 
ophthalmic  surgeon.  Preen  led  1  >y  some  darkening  of  the  lower  eyelid, 
or  by  some  congestion  and  infiltration,  a  swelling  makes  its  appearance 
at  the  inner  angle  of  the  orbit,  displacing  the  eyeball  outward  and 
downward.  This  may  take  place  quite  painlessly.  Sometimes  this 
closed  ethmoidal  suppuration  pointing  toward  the  orbit  may  develop 
suddenly,  with  intense  pain,  fever,  rigors,  swelling  and  oedema  of  the 
eyelids,  and  a  fluctuating  swelling  to  the  inside  of  or  below  the  eyeball. 
If  such  a  case  is  unrelieved  it  may  go  on  to  suppuration  within  the 
cranial  cavity  and  fatal  meningitis.  Although  apparently  primary 
these  acute  cases  are  doubtless  in  the  majority  of  instances  exacerba- 
tions of  a  chronic  condition,  and  it  is  well  to  remember  that  they  may 
supervene  on  a  chronic  manifestation  or  be  induced  in  unsuspected 
cases  by  surgical  traumatism. 

Treatment.  The  circumscribed  ethmoidal  empyema  found  in  the 
middle  meatus  should  be  removed  with  a  cold  snare,  forceps,  and 
curette.  The  remaining  ethmoid  region  should  then  be  carefully 
inspected  and  treated  accordingly. 

When  the  direction  is  that  of  the  orbit  the  swelling  may  have  to  be 
dealt  with  by  external  incision,  but  communication  with  the  nose 
should  be  established  as  soon  as  possible,  so  as  to  secure  good  drain- 
age and  enable  further  treatment  to  be  carried  on  from  the  inside. 

(b)  Open,  Latent,  or  Manifest  Empyema.  This  is  the  most  common 
form  of  affection  of  the  ethmoid.    It  is  frequently  overlooked,  and 
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the  actual  pathological  affection  is  apt  to  be  mistaken  for  nasal 
polypi  or  atrophic  rhinitis,  which  are  but  two  of  the  consequences, 
although  often  the  most  prominent  symptoms. 

Symptoms.  In  this  form  of  nasal  suppuration  the  patient  may 
complain  of  almost  any  of  the  symptoms  which  have  already  been 
described  as  associated  with  affection  of  the  sinuses.  Still  there  is 
seldom  the  faceache  or  neuralgia,  although  a  dull  heaviness  at  the 
root  of  the  nose  is  often  noticed.  A  general  sense  of  mental  hebe- 
tude, aprosexia,  and  disinclination  for  mental  work  is  more  often 
complained  of.  Depression  and  melancholia  are  more  often  trace- 
able to  this  form  than  to  suppuration  in  the  larger  sinuses. 
A  feeling  of  distention  of  the  bridge  of  the  nose  may  be  complained 
of,  and  actual  enlargement  may  even  be  noticed.  Tenderness  can 
sometimes  be  elicited,  especially  by  pressing  on  the  lacrymal  bone 
at  the  inner  angle  of  the  orbit.  The  discharge  from  the  nose  is  sel- 
dom so  copious  as  with  other  sinuses.  The  patient  rarely  complains 
of  the  same  cacosmia,  but  on  the  other  hand  he  is  much  more  apt  to 
be  affected  with  anosmia.  Although  he  may  use  fewer  handker- 
chiefs he  often  has  greater  difficulty  in  clearing  the  nose,  owing  to  the 
secretion  drying  into  crusts.  In  consequence  of  the  tendency  to 
dryness  of  the  secretion,  and  the  turbinal  atrophy,  the  secretion  tends 
to  be  inspired  toward  the  back  of  the  nose,  and  so,  in  some  cases,  to 
present  itself  in  the  form  of  atrophic  or  crusty  postnasal  catarrh. 

Examination  will  reveal  pus  in  the  middle  meatus.  In  many  cases 
it  is  accompanied  by  polypi,  and  it  is  in  such  instances  that  the  pus  is 
fluid  and  yellow.  In  certain  cases  the  pus  tends  to  dry  into  adherent 
greenish-yellow  crusts,  the  epithelium  gets  eroded,  and  the  turbinals 
atrophy,  so  that  the  appearances  are  much  like  those  described  under 
the  heading  of  Ozsena. 

Although  pus  from  the  anterior  ethmoidal  cells  must  of  course 
make  its  escape  in  the  first  instance  into  the  middle  meatus,  it  is  often 
found  lying  on  the  floor  of  the  nose,  and  adhering  to  the  margin  of 
the  middle  turbinal,  whence  it  passes  upward  into  the  olfactory  cleft. 

In  determining  the  origin  of  the  suppuration  it  is  a  good  plan  not 
to  wash  out  the  nose  with  a  cleansing  lotion,  but  to  carefully  lift  or 
wipe  out  the  crusts  with  nasal  dressing  forceps,  cotton,  and  a  little 
cocaine,  carefully  avoiding  any  bleeding.  In  this  way  any  pent-up 
pus  may  sometimes  be  discovered  and  traced  to  its  source.  The  use 
of  the  nasal  probe  is  essential,  and  when  carefully  used  it  will  in  many 
cases,  especially  those  associated  with  polypi,  detect  carious  bone. 
After  the  middle  meatus  has  been  cleansed,  a  medium-sized  blunt 
probe  is  insinuated  between  the  outer  nasal  wall  and  the  middle 
turbinal,  which  is  then  pressed  inward.  This  will  sometimes  allow 
the  escape  of  fluid  pus.  This  pus  might  come  from  the  anterior  eth- 
moidal cells  or  from  the  frontal  sinus.  If  carious  bone  is  felt  in  the 
neighborhood  of  the  ethmoid  it  points  to  ethmoiditis,  although  this 
does  not  exclude  the  presence  of  a  frontal  sinusitis  which  often  ac- 
companies it.    The  mere  sensation  of  "bare  bone"  is  not  sufficient  to 
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found  a  diagnosis  of  caries.  The  muco-periosteuin  is  so  thin  and 
closely  adherent  over  the  parts  in  the  concavity  of  the  middle  turbinal 
that  the  bone  can  be  felt  in  many  cases  where  then;  is  neither  pus  nor 
any  symptoms  suggestive  of  ethmoiditis.  It  is  otherwise  when  the 
probe  meets  with  roughened  and  readily  breaking-down  spicules 
of  bone,  or  on  slight  firm  pressure  enters  small  cavities  in  the  ethmoid. 

The  diagnosis  of  ethmoiditis  can  also  be  arrived  at  by  the  method 
of  exclusion  already  described.  In  all  cases  it  is  a  good  routine 
plan  to  commence  by  excluding  the  maxillary  sinus.  When  the 
symptoms  already  described  as  indicative  of  ethmoiditis  are  present 
it  is  sometimes  difficult  to  say  if  the  frontal  sinus  is  also  affected. 
The  methods  suggested  by  Grunwald  of  damming  up  the  various  ostia 
might  be  tried. 

If  it  is  possible  to  catheterize  the  frontal  sinus,  and  pus  can  be 
washed  out  of  it,  the  diagnosis  is  facilitated.  In  most  cases,  however, 
it  will  first  be  necessary  to  do  the  typical  amputation  of  the  anterior 
end  of  the  middle  turbinal,  and  there  need  be  no  hesitation  in  taking 
this  step,  as  it  is  the  first  one  necessary  in  initiating  treatment  of  the 
ethmoiditis.  (Figs.  501  and  502.)  Once  this  is  done  the  frontal  sinus 
can  be  washed  out  in  a  majority  of  cases.  In  some  the  involvement 
of  the  frontal  cavity  will  still  remain  uncertain.  In  such  cases  we 
should  proceed  with  the  treatment  of  the  affected  ethmoidal  cells,  and 
the  persistence  of  pus  from  high  up  anteriorly  in  the  middle  meatus 
will  indicate  that  the  uppermost  sinus  must  be  dealt  with.  If  there 
are  no  oilier  means  of  determining  the  continued  escape  of  pus  the 
urgency  of  the  symptoms  may  justify  an  external  exploratory  opera- 
lion  through  the  incision  already  described.  If  the  frontal  cavity  is 
found  healthy,  as  in  one  of  my  cases,  the  wound  can  be  closed  at 
once,  and  no  perceptible  scar  is  left. 

Treatment.  In  many  of  the  slighter  forms  of  ethmoiditis  only  pal- 
liative treatment  is  called  for.  These  are  the  cases  in  which  a  small 
quantity  of  mucopurulent,  secretion  takes  place,  sometimes  dried 
into  "  films,"  "  casts,"  crusts,  or  merely  into  "pieces  like  goldbeater's 
skin,"  as  I  have  heard  patients  describe  them.  These  frequently 
form  in  the  night,  sometimes  in  one  nostril  only,  and  all  that  the 
patient  requires  is  a  cleansing  alkaline  lotion  to  use  in  the  morning. 
In  these  slighter  forms  the  secretion  is  seldom  so  dry,  or  secreted 
in  such  quantity,  as  to  form  obstructive  collections.  It  is  apt  to  be 
the  only  thing  the  patient  complains  of,  and  it  is  therefore  wise  not 
to  open  up  the  ethmoidal  labyrinth  more  completely,  when  infection 
might  only  spread  and  require  more  or  less  complete  removal  of  all 
the  cells.  Sometimes  in  such  cases  the  patient  is  subject  to  repeated 
violent  "colds  in  the  head,"  with  profuse  mucopurulent  secretion 
and  the  prolonged  discomfort  of  acute  coryza.  It  is  then  to  be 
considered  whether  more  active  measures  should  not  be  proceeded 
with. 

Polypi  should  be  removed  with  the  cold  wire  snare.  When  suffi- 
ciently cleared  to  enable  a  complete  diagnosis  to  be  made  the  ethmoid 
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cells  must  be  freely  opened  up,  and  this  will  entail  removal  of  much 
osseous  tissue.  In  nearly  every  case  the  typical  amputation  of  the 
anterior  end  of  the  middle  turbinal  must  be  performed.  (Figs.  501  and 
502.)  If  this  enables  a  diagnosis  of  pus  in  the  frontal  sinus  to  be 
made,  and  it  is  decided  to  open  the  latter  from  the  outside,  the  cells 
can  be  cleared  from  above  through  the  floor  of  the  frontal  sinus. 
If  this  step  is  not  agreed  on,  and  if  the  frontal  is  not  affected,  the 
opening  of  the  diseased  ethmoid  cells  can  be  proceeded  with. 

The  anterior  end  of  the  middle  turbinal  having  been  removed, 
this  exposes  the  bulla  ethmoiclalis,  the  hiatus  semilunaris,  and  the 
anterior  cells.  The  diagnosis  can  be  now  confirmed  by  the  careful 
use  of  the  probe,  which  should  always  precede  each  subsequent  step. 
As  a  diseased  cell,  or  an  escape  of  pus  is  definitely  located  with  the 
probe,  the  punch  forceps  of  Griinwald  or  Hartmann  should  em- 
brace the  diseased  spot  under  the  control  of  the  physician's  eye,  and 
in  the  portion  removed  at  each  bite  carious  bone,  pus,  and  myxoma- 
tous-like  tissue  will  be  found.  Before  introducing  the  forceps  again 
the  parts  should  be  dried,  and  the  probe  should  define  clearly  what 
the  next  step  is  to  be.  In  some  cases  where  the  patient  has  been 
carefully  prepared,  and  responds  markedly  to  the  ischemic  action  of 
adrenalin,  the  chief  part  of  the  disease  can  be  removed  at  one  sitting. 
In  other  cases  the  free  bleeding  soon  limits  further  operation,  and 
treatment  can  only  be  carried  out  at  intervals  of  ten  to  fourteen  days.1 

Next  to  careful  use  of  the  probe  the  most  important  point  is  to 
proceed  always  in  a  direction  upward  and  outward.  A  reference 
to  the  topography  of  the  region  will  show  that  this  would  be  toward 
the  orbit,  and  this  is  a  direction  of  safety,  for  little  harm  is  done 
even  if  the  cavity  of  the  orbit  be  penetrated.  The  capsule  of  the  eye 
would  limit  the  progress  of  the  spread  of  any  mischief,  and  the  acci- 
dent might  be  revealed  by  a  "black-eye"  incident  on  the  effusion 
of  blood  below  the  lower  lid.  It  is  otherwise  if  the  direction  be 
upward  and  inward.  The  surgeon  must  avoid  most  carefully  any 
approach  to  the  olfactory  cleft,  for  it  is  here  that  the  danger  lies  of 
wounding  the  cribriform  plate.  Still,  I  cannot  think  that  there  is 
much  danger  if  the  above  advice  is  carefully  followed,  viz.:  (1)  to 
make  repeated  preliminary  exploration  with  a  probe;  (2)  remove 
only  what  falls  within  the  grasp  of  the  forceps  and  avoid  twisting  or 
pulling  any  portion  out,  and  (3)  work  always  upward  and  outward. 

It  has  been  recommended  to  place  the  patient  under  a  general 
ansesthetic  and  scrape  away  all  diseased  tissue  with  a  ring  knife.2 
Although  the  little  finger  can  be  introduced  into  the  nostril  from 
time  to  time  to  detect  carious  areas,  still  'the  proceeding  must 
be  more  haphazard  than  that  above  described,  since  healthy  and 
useful  parts  are  apt  to  be  removed  with  the  diseased,  and  when  a 

>  \V.  E  Casselberry.   New  York  Medical  Journal,  November  24,  1894.  A.  B.  Thrasher.  Necrosis  of 
the  Middle  Turbinal.   Ibid.,  December  7,  1895. 
2  H.  L.  Lack    Transactions  of  the  Laryngological  Society.   London,  1901. 
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portion  of  bone  is  ripped  out  we  are  not  assured  that  the  fracture  of 
it  may  not  extend  to  the  cribriform  plate  In  an  unconscious  patient 
in  the  prone  position,  and  with  blood  often  flowing  freely,  it  is  more 
difiicult  to  maintain  anatomical  landmarks,  and  I  have  known  of  a 
case  where  the  ring  knife  had  broken  through  the  floor  of  the  anterior 
fossa  of  the  skull,  with,  of  course,  fatal  consequences. 

External  operation  of  the  anterior  ethmoidal  cells  has  already 
been  described  as  part  of  the  operation  when  the  frontal  sinus  is 
opened  from  the  forehead.  It  has  been  recommended  to  treat 
ethmoidal  suppuration  by  this  route  in  any  case.  Entry  is  obtained 
by  making  an  incision  similar  to  that  already  described  for  reaching 
the  frontal  sinus,  but  it  is  better  to  chisel  through  the  frontal  bone 
on  its  orbital  aspect,  so  as  to  gain  ready  access  to  the  ethmoidal 
cells.  In  exposing  them,  care  must  be  taken  not  to  displace  and 
injure  the  eyeball,  as  cases  of  permanent  blindness  have  occurred 
from  doing  so. 

Prognosis.  In  many  cases  a  complete  cure  cannot  be  looked  for, 
and  if,  with  the  removal  of  the  anterior  end  of  the  middle  turbinal 
and  the  opening  up  of  the  large  ethmoidal  cells,  the  patient's  chief 
symptoms  arc  relieved,  he  probably  will  be  well  advised  to  put  up 
with  a  certain  amount  of  muco-pus  from  the  nose,  and  possibly  the 
use  of  a  daily  nasal  lotion.  A  glance  at  some  coronal  sections  of  the 
skull  will  show  lmw  impossible  it  is  to  open  up  the  very  highest  cells 
without  perilously  approaching  the  floor  of  the  cranium.    (Fig.  482.) 

Combined  Cases  of  Suppuration  in  the  Anterior  Group  of  Sinuses. 
Synonyms:  Maxillary,  ethmoidal,  frontal. 

Diagnosis.  In  many  cases  where  it  is  difiicult  to  determine  the 
origin  of  pus  seen  in  the  middle  meatus  it  is  safest  to  begin  by 
settling  the  condition  of  the  maxillary  sinus.  Rapid  recurrence  of 
pus  will  then  point  to  disease  of  the  frontal  cavity,  and  inspection 
and  the  probe  will  determine  the  amount  of  involvement  of  the  an- 
terior ethmoidal  colls. 

Treatment.  A  maxillary  sinusitis  cannot  be  radically  cured  so 
long  as  it  is  acting  as  a  reservoir  to  the  frontal  sinus.  Treatment  of 
the  frontal  sinus  will  be  unsatisfactory  if  the  ethmoidal  cells  con- 
tinue to  secrete  pus.  Therefore  in  initiating  treatment  the  maxillary 
sinus  should,  if  possible,  be  first  drained  through  a  tooth  socket. 
The  anterior  ethmoidal  cells  should  then  be  restored  to  as  healthy 
a  condition  as  possible,  and  a  radical  operation  on  the  antrum 
should  not  be  undertaken  until  a  frontal  source  of  re-infection  is 
eliminated. 

Indications  for  Treatment.  The  frontal  is  the  only  one  of  the  ac- 
cessory cavities  whose  ostium  is  situated  in  the  most  favorable  point 
for  natural  drainage.  Hence  in  the  absence  of  obstruction  there  is 
not  the  same  tendency  to  accumulation,  and  the  cavity  can  rarely 
become  filled.  With  certain  easily  applied  measures  this  tendency 
to  obstruction  can  be  further  obviated.  Besides  the  necessity  of  any 
radical  operation  being  performed  through  the  skin  of  the  face  raises 
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the  possibility  of  some  disfigurement,  while  the  proximity  of  the 
posterior  thin  wall  of  the  sinus  to  the  anterior  fossa  of  the  cranium 
renders  all  surgical  procedures  much  more  dangerous  than  those  on 
the  antrum  of  Highmore. 

While  these  considerations  induce  a  certain  diffidence  in  embark- 
ing on  radical  treatment,  there  are  two  others  which  raise  the  question 
of  attempting  a  complete  cure.  The  first  and  most  important  is, 
that  neglected  suppuration  in  this  cavity  has  undoubtedly  been 
followed  by  serious  results.  The  second  is  that  neglected  frontal 
sinus  suppuration  is  very  likely  to  infect  the  other  cavities  belonging 
to  the  anterior  group,  viz. :  the  anterior  ethmoidal  cells  and  the  maxil- 
lary sinus.  In  such  cases  the  amount  of  pus  secreted  by  the  frontal 
sinus  may  be  small,  and  the  symptoms  induced  by  it  may  be  in  them- 
selves trivial,  but  the  indications  for  attempting  a  cure  of  the  accom- 
panying ethmoidal  and  maxillary  suppuration  may  be  prominent, 
but  impossible  of  realization,  so  long  as  the  upper  cavity  remains  to 
re-infect  them. 

In  all  cases  it  is  well  first  to  try  the  effect  of  intranasal  treatment. 
In  the  presence  of  troublesome  headache,  frequent  neuralgia,  recurring 
acute  or  subacute  attacks  of  exacerbation,  profuse  discharge,  or 
marked  secondary  results,  the  position  of  affairs  must  be  explained 
to  the  patient  and  the  external  operation  advised. 

Chronic  Suppuration  in  the  Sphenoidal  Sinus.  Etiology.  The 
etiology  of  chronic  suppuration  in  this  cavity  is  similar  to  that 
occurring  in  the  sinuses  already  considered.  The  position  of  the 
natural  ostium  is  very  unfavorable  for  the  escape  of  secretion,  and 
possibly  this  is  a  reason  why  the  secretion  escaping  from  the  cavity 
is  particularly  prone  to  dry  into  crusts.  In  many  cases  the  sinus  is 
affected  at  the  same  time  as  others  situated  more  anteriorly,  and  it 
is  said  to  occur  rarely  by  itself.  In  the  only  post-mortem  I  have 
seen  of  a  case  of  sphenoidal  suppuration  it  was,  however,  the  only 
cavity  found  affected. 

Many  cases  formerly  regarded  as  simply  ozeenic  have  been  traced  to 

a  suppuration  in  this  sinus. 

Symptoms.  The  symptoms  complained  of  may  be  classified  as 
they  refer  to  (a)  the  head,  (b)  the  discharge,  and  (c)  the  eyes. 

(a)  In  many  cases  no  symptoms  of  pain  are  complained  of,  whereas 
in  others  the  patient  may  only  seek  relief  because  of  some  form  of 
headache.  This  may  be  only  a  general  diffuse  headache  or  heaviness, 
or  it  may  be  referred  to  the  temples,  the  forehead,  the  occiput,  or 
deeply  behind  the  eyes.  With  this  headache,  which  is  sometimes 
very  variable,  the  patient  is  apt  to  complain  of  many  of  the  mental 
symptoms  already  referred  to,  and  I  have  found  that  afternoon  som- 
nolence appears  to  be  more  common  with  this  than  with  other  sinuses. 

(b)  In  many  cases  the  patient  has  made  the  diagnosis  of  his  case 
as  one  of  "postnasal  catarrh,"  and  there  can  be  little  doubt  that  a 
number  of  cases  which  are  ordinarily  treated  as  originating  m  the 
pharynx  should  correctly  be  located  in  the  sphenoidal  sinus.  Cacos- 
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mia  is  often  complained  of,  and  in  advanced  cases  the  sense  of  smell 
is  more  or  less  completely  lost. 

(c)  The  eye  symptoms,  which  are  often  tabulated  as  associated 
with  suppuration  in  this  cavity,  are,  in  my  opinion,  only  met  with  in 
the  later  stages  of  the  disease,  but  of  course  they  might' be  the  first 
to  attract  attention  in  patients  who  had  not  sought  advice  or  whose 
symptoms  had  been  misconstrued.  These  ocular  troubles  may  be 
of  the  nature  of  lacrymation,  photophobia,  blepharospasm,  transi- 
tory scotoma.  The  optic  neuritis  with  complete  blindness,  and  such 
developments  as  exophthalmos,  basal  meningitis,  hemorrhage  from 
erosion  of  the  cavernous  sinus,  etc.,  are  due  to  extension  of  disease 
to  the  walls  of  the  sinus,  and  should  properly  be  classified  as  com- 
plications of  advanced  disease.1 

Examination.  Attention  in  the  first  instance  may  be  directed  by 
the  patient  to  the  larynx  and  when  dried  greenish  or  yellowish  scabs 
are  found  in  this  region  (ozsena  of  the  larynx  or  trachea),  the  possi- 
bility of  suppuration  in  some  of  the  accessory  cavities,  and  most 
probably  the  sphenoidal,  should  be  kept  in  mind.  Dried  scabs 
producing  atrophic  pharyngitis  may  be  found  coating  the  posterior 
wall  of  the  pharynx  and  the  roof  of  the  nasopharynx.  They  may 
be  found  lying  on  the  hack  of  the  soft  palate  and  generally  in  a  less 
dried-up  condition  hanging  about  the  choaiue.  It  is  important  to 
carefully  inspect  this  region,  as  the  escape  of  liquid  pus  from  above 
the  middle  turbinal  into  the  postnasal  space  could  hardly  indicate 
other  than  an  origin  in  the  sphenoid  sinus  or  posterior  ethmoidal  cells. 


Fig.  508. 
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Canula  for  washing  out  the  sphenoidal  sinus. 


In  the  majority  of  cases  the  flow  of  pus  is  chiefly  backward,  but  in 
many  cases  it  will  also  he  visible  to  anterior  rhinoscopy.  It  is  gen- 
erally found  in  the  olfactory  cleft,  but  it  may  even  pass  around  the 
lower  margin  of  the  middle  turbinal  and  appear  in  the  middle  meatus, 
when  it  would  have  to  be  distinguished  from  pus  originating  in  the 
frontal,  ethmoidal,  or  maxillary  cavities.  In  cases  of  doubt  these 
latter  cavities  must  be  eliminated  by  (he  methods  of  exclusion  already 
described.  It  would  be  well  in  the  first  instance  to  carefully  cleanse 
the  entire  nose  and  postnasal  space,  and  then  to  watch  carefully 
for  the  reappearance  of  pus.  If  this  is  first  visible  in  the  olfac- 
tory cleft,  and  still  more  if  it  is  seen  on  the  roof  of  the  choana  and 
above,  the  diagnosis  of  suppuration  in  either  the  sphenoid  cavity  or 
posterior  ethmoidal  cells  is  almost  assured.    If,  as  often  occurs  in 

1  A  summary  of  22  recorded  cases  of  fatal  intracranial  complications  following  disease  of  the 
sphenoidal  sinus  will  be  found  recorded  by  Zoubert  in  the  Archives  Generates  de  Medecine, 
October,  1900. 
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dealing  with  this  cavity,  the  reappearance  of  pus  is  difficult  to  deter- 
mine and  there  is  any  suspicion  of  its  entry  being  made  in  the 
middle  meatus,  it  is  safest  to  make  an  exploratory  puncture  of  the 
antrum.  This  will  not  only  settle  any  doubt  as  to  the  presence  or 
absence  of  pus  in  that  cavity,  but  any  reappearance  shortly  afterward 
of  pus  in  the  middle  meatus  would  point  to  the  anterior  ethmoidal 
or  frontal  cavities.  Of  course,  the  detection  of  pus  in  these  cavities 
would  not  invalidate  its  occurrence  in  the  sphenoidal,  but  it  would  be 
wiser  to  assure  their  complete  drainage  before  proceeding  to  deal 
with  any  remaining  pus  which  must  then  come  from  the  posterior 
group. 

Mucous  polypi  are  rarely  met  with  in  association  with  this  form  of 
sinusitis,  but  various  forms  of  inflammatory  hyperplasia  are  often 
found,  particularly  in  the  comparatively  recent  cases.  In  such 
cases,  often  with  atrophy  of  the  pharynx  from  the  drying  and  irrita- 


Fig.  509. 


Method  of  catheterizing  the  sphenoidal  sinus. 


tion  of  the  secretion  passing  backward,  a  chronic  hypertrophy  is 
sometimes  encountered,  particularly  in  the  middle  turbinal,  which 
may  seem  larger  than  it  really  is  in  comparison  with  the  atrophy 
which  has  often  set  in  in  the  inferior  turbinal.  The  middle  turbinal 
may  be  so  closely  pressed  against  the  septum  that  a  sound  is  only 
passed  after  careful  application  of  cocaine  and  adrenalin.  If  inserted 
in  a  sloping  direction  inward  and  upward  diagonally  across  the  plane 
of  the  middle  turbinal  it  will  impinge  on  the  nasal  surface  of  the 
sphenoid  in  the  neighborhood  of  the  ostium.  (Fig.  509.)  This  open- 
ing has  been  found  catheterizable  in  only  40  per  cent,  of  cases.   It  lies 
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about  12  mm.  above  the  posterior  end  of  the  middle  turbinal,  and 
close  under  the  nasal  roof.1  In  the  majority  of  cases  the  opening  lies 
a  little  external  to  the  direction  of  the  olfactory  cleft  (about  5  nun. 
from  the  middle  line),  and  it  is  then  impossible  to  pass  a  sound  into 
the  sinus  without  removal  of  the  middle  turbinal.  This  should  be 
done  as  already  described.  If  the  anterior  end  has  had  the  typical 
amputation  performed  then  the  remains  should  be  removed  with  a 
cold  wire  snare,  the  punch  forceps  of  Griinwald,  or,  under  a  general 
anaesthetic  such  as  nitrous  oxide  gas,  with  the  spokeshave. 

According  to  Cholewa  a  view  of  the  anterior  wall  of  the  sphenoidal 
sinus  can  be  obtained,  and  the  middle  turbinal  at  the  same  time  re- 
tained, by  the  following  method:  a  slender  elevator  is  introduced 
between  the  middle  turbinal  and  the  septum,  and  the  former  is  pried 
outward  and  fractured,  probably  along  its  base  of  attachment.2 

Even  when  free  access  has  been  obtained  to  the  anterior  sphenoidal 
wall  the  ostium  is  seldom  distinctly  visible,  being  generally  closed  by 
the  folds  of  mucous  membrane,  much  like  the  meatus  urinarius.  But, 
on  carefully  wiping  and  watching,  the  pus  may  be  seen  exuding  from 
the  region  of  the  ostium.  A  catheter  can,  however,  be  passed  into 
it  by  gentle  manipulation,  and  the  cavity  should  be  syringed  out. 
The  nose  having  previously  been  carefully  cleaned  the  exit  of  any 
pus  will  show  that  it  comes  from  this  cavity. 

The  distance  from  the  anterior  nares  to  the  sphenoidal  ostium  varies 
between  2£  and  3^  inches.  The  following  are  figures  of  different 
observers:  Griinwald,  in  males  8.2  cm.  (3^  inches),  in  females  7.6 
cm.  (3  inches).3  R.  C.  Myles,  2£  to  3^  inches;  to  posterior  wall  of 
sinus,  with  probe  bent  a  little,  4£  inches.  Jonathan  Wright,  2£  to  2\ 
inches  (5.4  cm.  to  6.7  cm.);  in  a  living  specimen  he  found  the  dis- 
tance to  the  anterior  wall  to  be  3  inches,  and  to  the  posterior  wall 
3£  inches.'1  Gleitsmann,  I  inches.5  C.  R.  Holmes,  from  5  cm.  to  7.5 
cm.;  average,  6.18  cm.6  Bosworth  found  that  a  probe  impinging  on 
the  posterior  wall  of  the  sphenoidal  sinus  was  §\  inches  from  the  tip 
of  the  nose.7 

My  own  experience  is  that  the  secretion  which  can  be  washed  out 
in  a  chronic  case  is  comparatively  slight  in  amount  and  it  is  seldom 
pure  pus.  It  is  much  more  apt  to  be  muco-pus,  or  even  thick  mucus 
with  threads  of  pus  in  it,  and  I  have  remarked  that  it  floats  in  the 
lotion  used  much  like  islets  of  frog's  spawn  in  a  pond. 

But  the  catheterizing  of  the  sinus  has  another  value  even  in  the 
case  of  a  doubtful  result  from  its  lavage.  It  is  this,  that  it  determines 
positively  the  presence  of  a  sinus  and  the  justifiability  of  opening  it  up. 

1  C.  R.  Holmes.   Archives  of  Ophthalmology,  1896,  vol.  xxv.  p.  461. 

2  Quoted  by  H.  Cordes.   Monats.  fur  Ohrenheilk.,  May,  1899. 

3  Nasal  Suppuration.   London,  1901. 

«  Twentieth  Century  Practice  of  Medicine,  1896,  vol.  vi.  p.  82,  and  Annals  of  Otology,  February, 
1902. 

6  New  York  Academy  of  Medicine.  Journal  of  Laryngology,  1896,  xi.  p.  137. 
a  Archives  of  Ophthalmology,  1896,  xxv.  p.  461. 

'  Transactions  of  the  American  Laryngological  Association,  1895,  p.  94. 
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The  sphenoidal  sinuses  are  so  irregular  in  contour,  and  their  very 
presence  sometimes  so  problematical,  that  it  would  be  rash  to  attempt 
to  break  into  a  sinus  without  first  determining  that  one  is  present. 

Atrophy  is  a  much  more  frequent  result  of  prolonged  sphenoidal 
suppuration,  and  not  infrequently  the  nasal  fossae  are  so  wide,  and  so 
filled  with  fetid  crusts,  that  they  present  all  the  appearances  of  ozama. 
It  is  in  such  cases  that  it  is  sometimes  possible  to  explore  the  ostium 
without  preliminary  removal  of  the  middle  turbinal. 

Treatment.  In  many  cases  where  the  ostium  is  not  readily  access- 
ible, and  in  which  the  complaints  of  the  patients  are  not  very  marked, 
he  will  be  well  advised  to  rest  content  with  alleviative  treatment. 
This  will  consist  of  symptomatic  treatment  to  secure  free  drainage, 
and  chiefly  of  regular  cleansing  of  the  nose  and  pharynx.  This  is 
best  carried  out  with  the  postnasal  syringe,  or  the  anterior  nasal 
syringe,  using  simply  cleansing,  tepid,  alkaline  lotions.  When  all 
crusts  are  expelled  the  nasal  fossa?  may  be  lubricated  with  some  oily 
preparation  such  as  simple  liquid  vaseline  or  benzoinol.  The  addi- 
tion of  any  antiseptics  is  apt  only  to  be  irritating.    The  dryness  of 


Fig.  510. 


Hajek's  book  for  opening  sphenoidal  sinus. 


the  pharynx  may  be  relieved  by  a  carbolic  or  other  lozenge.  In 
many  cases,  once  the  natural  defensive  power  of  the  mucous  mem- 
brane of  the  nose  and  cavum  has  been  assisted  by  this  treatment,  it  is 
often  remarkable  how  the  continuation  of  a  sphenoidal  suppuration 
can  be  tolerated. 

Where  more  active  measures  are  indicated  access  must  be  obtained 
to  the  ostium  as  already  indicated,  and  the  sinus  must  be  regularly 
cleansed  with  alkaline  and  antiseptic  lotions.  If  a  freer  exit  is  called 
for,  the  natural  opening  must  be  enlarged  by  inserting  into  it  Hajek's 
sphenoidal  hook  and  so  tearing  away  part  of  the  front  wall.    As  soon 

G2 
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as  the  margin  is  defined  it  can  be  further  enlarged  by  the  use  of  Griin- 
wald's  punch  forceps. 

Where  there  is  difficulty  in  enlarging  the  natural  ostium,  and  par- 
ticularly where  there  is  any  softening  or  caries  of  the  anterior  wall,  it 
can  be  penetrated  with  a  trocar  and  canula  below  the  level  of  the 
situation  of  the  ostium,  the  opening  being  enlarged  by  curettes  and 
sharp  spoons. 

I  have  found  the  following  a  simple  and  easy  method  of  effecting 
an  opening  into  the  sinus.  The  patient  is  placed  under  a  general 
anesthetic  and  the  forefinger,  introduced  through  the  mouth,  is  in- 
serted into  the  choana  of  the  affected  side,  as  high  up  on  the  anterior 
sphenoidal  wall  as  possible.  A  pair  of  blunt-pointed  sinus  forceps  of 
special  form  (Fig.  511)  are  introduced  through  the  nostril,  and  the 
point  located  just  above  the  tip  of  the  examining  forefinger.  With 
a  little  careful  palpation  a  point  can  generally  be  found  where  with 
firm  pressure  the  forceps  will  penetrate  the  anterior  wall.  As  the  in- 
strument is  withdrawn  the  blades  of  the  forceps  are  expanded  so  as 
to  enlarge  the  opening.  On  the  following  days  this  opening  can  be 
further  enlarged  under  a  local  anaesthetic. 


Via.  511. 


StClnir  Thomson's  forceps. 


It  has  been  proposed  by  Jansen,  and  lately  recommended  by  Furet 
and  Luc,1  to  approach  the  sphenoidal  sinus  by  traversing  the  maxil- 
lary cavity  first.  In  that  case  a,  large  opening  in  the  canine  fossa 
should  be  made  as  already  directed,  and  then  the  nasal  wall  of  the 
maxillary  cavity  should  be  freely  removed  in  its  posterior  two-thirds. 
The  anterior  wall  of  the  sphenoidal  sinus  then  comes  into  the  field 
of  view  opened  out  from  the  canine  opening,  and  it  is  claimed  that 
it  can  readily  be  dealt  with.  The  extensive  destruction  of  tissue 
entailed  in  this,  the  dangers  associated  with  the  proceeding,  the  more 
or  less  permanent  disfigurement  and  discomfort  of  large  unnatural 
permanent  openings,  and  the  still  uncertain  results  obtained  for  what 
has  not  yet  been  proved  to  be  such  a  frequently  dangerous  condition, 
prevent  this  operation  from  coming  within  the  province  of  practical 
treatment.  The  possibility  of  reaching  the  cavity  from  the  naso- 
pharynx is  neither  practical  nor  useful. 

When  the  sphenoid  sinus  is  artificially  opened,  profuse  hemorrhage 


1  Soci<H<5  Franpaise  de  Laryngol.,  1901. 
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has  sometimes  occurred.  In  a  case  of  Gleitsmann's,  the  bleeding 
did  not  take  place  until  seven  days  after  the  operation.1 

The  opened  sinus  must  be  dealt  with  according  to  the  conditions 
met  with.  Necrosed  portions  of  bone  may  require  to  be  removed. 
Polypoid  conditions  of  the  mucous  lining  should  be  removed  with 
forceps  or  curette,  care  being  taken  to  respect  the  posterior  wall. 
The  condition  of  the  mucous  lining  may  be  improved  by  plugging 
with  iodoform  gauze,  or  cleansing  with  iodoform  emulsion.  In  many 
cases  the  cure  is  incomplete,  and  Griinwald  has  found  that  ozsena, 
traceable  to  suppuration  in  the  sphenoidal  sinus,  is  one  of  the  most 
inveterate  forms. 

Indications  for  Treatment.  Profuse  postnasal  purulent  catarrh, 
persistent  headache,  orbital  or  intracranial  symptoms,  call  at  once  for 
treatment.  In  their  absence  treatment  must  not  only  depend  on  the 
amount  of  suffering  of  the  patient,  but  also  on  the  skill  of  the  surgeon. 

Griinwald  differs  from  many  of  less  experience  in  thinking  that  the 
sphenoidal  is  one  of  the  most  satisfactory  of  the  accessory  cavities  to 
treat.2 

Mucocele.  Synonyms:  Chronic  catarrhal  sinusitis;  serous  sinusitis; 
cysts  of  the  antrum;  dropsy  of  the  antrum;  hydrops  antri;  hydrops 
inflammatarius. 

Symptoms.  It  is  difficult  to  prove  that  any  increased  flow  of  mucus 
or  any  serous  discharge  from  the  nostril  originates  in  one  of  the 
accessory  cavities.  The  source  of  such  nasal  hydrorrhoea  may  be 
suspected  when,  as  in  the  case  of  a  distinguished  colleague,  there  is 
a  sudden  escape  of  about  a  teaspoonful  of  clear  watery  fluid  from 
the  higher  nostril  when  one  ear  is  lowered  over  the  single  wooden 
stethoscope.  When  the  opposite  ear  is  used  no  such  flow  occurs. 
Other  possible  symptoms  are  supra-orbital  neuralgia,  and  occasional 
nasal  obstruction,  without  any  intranasal  condition  to  explain  it. 
Exploratory  aspiration  of  the  maxillary  sinus  will  sometimes  with- 
draw a  clear,  watery,  sometimes  amber-colored  fluid. 

In  hydrops  antri  and  in  distended  mucocele  of  the  frontal  sinus 
there  is  a  gradual,  painless  distention  of  the  cavity  until  the  walls  of 
the  sinus  are  so  thinned  that  under  the  finger  they  "  crackle  like  strong 
parchment."3  The  swelling  may  reach  the  size  of  an  orange.  Some- 
times the  external  wall  is  absorbed  to  such  thinness  that  fluctuation 
is  readily  perceptible.  The  walls  may  yield  so  that  when  the  maxil- 
lary sinus  is  affected  the  hard  palate  becomes  flattened  and  the  nostril 
blocked  by  the  bulging  of  the  nasomaxillary  wall.  When  the  frontal 
cavity  is  involved  the  orbit  is  seriously  encroached  on.  When  the 
contents  of  the  sinus  are  removed  they  are  found  to  consist  of 
"inspissated  mucus"  (Ferguson),  or  clear  or  yellowish  serous  fluid, 
frequently  containing  cholesterine. 

1  Transactions  of  the  American  Laryngological  Association.  1895,  p.  9L. 

2  Nasal  Suppuration.   Lamb's  translation.   London,  1900. 

3  Sir  William  Ferguson.  System  of  Practical  Surgery,  1870,  p.  597. 
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Pathology.  The  old  view  of  this  condition  was  that  it  was  due  to 
"catarrh"  of  the  mucous  membrane,  and  that  when  the  exit  of  this 
secretion  was  obstructed  it  accumulated  and  distended  the  cavity. 
Although  generally  abandoned,  this  view  has  been  recently  supported 
by  Noltenius,  who  reports  37  cases  in  which  by  exploratory  aspir  ation 
he  found  serous  exudation  in  the  antrum  where  he  thinks  it  was  pro- 
duced by  "hydrops  inflammatarius."1  The  mucous  membrane,  as 
has  been  pointed  out,  is  indifferently  supplied  with  glands,  and  has 
no  vascular  secreting  arrangements  like  the  nose.  The  mucus  secreted 
by  a  catarrhal  sinus  amounts  to  very  little.  These  "mucoceles"  are 
much  more  likely  to  be  caused  by  the  development  of  cysts  in  the 
mucous  membrane,  either  by  the  cystic  dilatation  of  a  gland  or  the 
cystic  degeneration  of  a  polypus.  These  cysts  may  grow  to  such  a 
size  that  they  occupy  the  sinus  and  are  mistaken  for  its  cavity.  The 
cyst  wall  may  rupture  and  the  fluid  become  free.  The  walls  are  thin 
and  the  contents  vary.  As  a  rule  it  is  a  viscous  liquid,  thick,  stringy, 
transparent  and  sometimes  yellowish.  In  other  cases  it  is  opaque 
and  even  caseous.  It  frequently  contains  cholesterine.  In  large 
cysts  it  is  more  liquid,  yellowish-white,  sometimes  transparent  and 
syrupy  in  consistence,  or  stringy  like  white  of  egg.  This  pathology 
is  supported  by  Christopher  Heath,2  who  thinks  that  the  term  "  dropsy 
of  the  antrum"  should  be  abandoned,  and  Giraldes,3  Virchow,' 
Wernher,6  Alexander,0  Scheppegrell, 7  and  others  object  to  the  designa- 
tion of  hydrops  antri  as  giving  a  false  notion  of  the  real  pathological 
process,  viz.:  cystic  dilatation.  Grunwald  says  in  relation  to  the 
frontal  sinus,  that  the  cases  in  which  the  secretion  is  purely  mucous 
are  "extraordinarily  rare.''8  Luc  describes  a  case  of  closed  mucocele 
(passive)  of  the  frontal  sinus,  the  contents  of  which  were  typically 
cystic."  Cases  in  which  this  sinus  are  affected  generally  come  under 
the  ophthalmologist.  Cystic  dilatation  of  the  ethmoid  cells  is  dealt 
with  elsewhere. 

Treatment.  This  consists  in  opening  and  evacuating  the  affected 
cavity  on  the  principles  already  described.  There  is  no  hesitation 
in  recommending  operative  measures,  for  generally  the  disfigurement 
of  the  disease  is  worse  than  that  left  by  the  operation.  There  is  not 
the  same  risk  attending  it,  as  pyogenic  organisms  are  not  present  or 
only  in  insignificant  number  and  virulence,  and  there  is  no  need  to 
make  a  counter-opening  into  the  nose. 

Tumors  of  the  Accessory  Sinuses.  Growths  in  the  accessory  sinuses 
may  be  either  simple  or  malignant.  Among  the  former  are  cedema- 
tous  fibromata  (so-called  myxomatous  polypi),  cysts,  and  osteomata. 

1  Monats.  f.  Ohrenheilk.,  April,  1895,  p.  114. 

2  Injuries  and  Diseases  of  the  Jaw.  Third  edition,  London,  1884. 

a  Recherches  sur  les  Kystes  muqueux  du  Sinus  maxillaire.   Paris,  1860. 

*  Berlin.  Win.  Wochenschrift,  1887,  No.  13.  5  Archiv  f.  klin.  Chir.,  Band  six. 

6  Archiv  f.  Laryngol.,  1897,  Band  vi.,  Heft  1,  S.  130.  i  Medical  Record,  August  26, 1899. 

8  Nasal  Suppuration,  p.  285. 

o  Annales  des  mal.  de  l'oreille,  etc.,  1899,  xxv.,  No.  1,  p.  395.  See  also  W.  E.  Casselberry.  Trans- 
actions of  the  American  Laryngological  Association,  1901. 
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The  latter  comprise  sarcomata  and  epitheliomata.  Neoplasms  are  not 
of  common  occurrence;  they  are  more  frequently  met  with  in  the 
maxillary  than  in  the  other  accessory  cavities. 

Maxillary  Sinus.  Simple  growths  like  polypi  (cedematous  fibro- 
mata) have  already  been  referred  to.  Cysts  of  the  antrum  may 
be  due  to  (1)  obstruction  and  dilatation  of  the  glands  of  the  lining 
membrane;  (2)  cystic  degeneration  of  polypi;  (3)  dentigerous  cysts; 
(4)  dental  cysts.  The  two  latter  are  not  true  antral  cysts,  but  only 
invade  it  from  without.  Osteomata,  fibromata,  and  true  myxomata 
are  rare  (Jonathan  Wright).  Among  the  malignant  growths  may  be 
mentioned  epithelioma,  carcinoma,  and  sarcoma.1 

Frontal  Sinus.  Neoplasms  are  rarely  met  with  in  this  cavity. 
Cysts,  osteomata,  and  fibromata  are  the  innocent  growths  which  have 
been  recorded.    Carcinoma  and  sarcoma  are  very  rare. 

Ethmoid.  The  occurrence  of  polypi  and  cysts  has  already  been 
dealt  with.  Osteomata  are  occasionally  met  with  presenting  at  the 
inner  angle  of  the  orbit.  Carcinoma  and  epithelioma  are  not  uncom- 
mon in  elderly  subjects,  and  it  is  important  to  remember  that  sarcoma 
may  occur  as  early  as  the  ninth  or  even  the  fourth  year  (A.  A.  Bliss2). 

Sphenoidal  Sinus.  Polypi  are  not  common.  Nasopharyngeal 
fibromata,  sarcomata,  and  carcinomata  are  not  infrequently  met  with, 
but  generally  invade  the  cavity  from  the  outside. 

Diagnosis.  The  age  of  the  patient,  the  progressive  character  and 
constant  pain,  the  occurrence  of  hemorrhage,  the  external  manifesta- 
tions, the  secondary  involvement  of  glands  and  neighboring  tissues, 
as  well  as  the  application  of  the  tests  described,  will  help  in  de- 
termining the  presence  of  a  malignant  growth.  The  simple  ones, 
with  the  exception  of  the  polypi  and  cysts  already  described,  declare 
themselves  by  their  slow  growth  and  evolution. 

Treatment.  This  has  already  been  considered  except  in  the  case 
of  the  malignant  growths.  Early  diagnosis  of  ethmoidal  cancer  will 
sometimes  succeed  in  ensuring  success  by  intranasal  treatment  only. 
Sarcomata  are  often  slow-growing,  and  remain  limited  to  the  bony 
framework  of  the  nose  for  some  time  after  declaring  themselves. 

AY  hen  originating  in  the  maxillary  cavity  partial  or  complete  re- 
section of  the  upper  jaw  is  generally  required.  In  the  other  cavities 
operative  treatment  is  almost  hopeless. 

Foreign  Bodies.  These  have  been  incidentally  referred  to  in  the 
preceding  pages.  They  are  most  frequently  met  with  i-n  the  maxil- 
lary sinus. 

Considerable  help  is  given  in  the  diagnosis  and  treatment  of  such 
foreign  bodies  as  metal  drainage-tubes,  broken  ends  of  instruments, 
and  bullets,  by  the  employment  of  the  Roentgen  rays. 

1  Jonathan  Wright.  New  York  Medical  Journal,  November  4,  1893.  Christopher  Heath.  Injuries 
and  Diseases  of  the  Jaws,  London.  Heymann.  Virchow's  Archiv,  1892,  vol.  cxxix.  Bryan.  Con- 
gress of  Physicians  and  Surgeons,  1894. 

2  Transactions  of  the  American  Laryngological  Association,  189<i,  p.  46. 
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APPENDIX. 


The  following  schema,  as  suggested  by  Dundas  Grant,  is  founded  on  the  method 
employed  by  Lermoyez  of  dividing  the  symptoms  of  sinus  suppuration  into  presump- 
tive, probable,  and  certain.1  It  must  not  be  employed  as  if  mathematically  exact,  but  is 
useful  as  indicating  the  steps  of  a  diagnosis. 

TABLE  I. 

Signs  of  a  Chronic  Empyema  in  One  of  the  Accessory  Cavities  of  the  Nose. 

PRESUMPTIVE: 

(a)  Unilateral  discharge. 

(b)  Headache  or  neuralgia,  relieved  by  discharge. 

(c)  Subjective  cacosmia. 

(d)  Polypi,  especially  if  bathed  in  pus. 

PROBABLE : 

(«)  Presence  of  pus  in  middle  meatus  or  olfactory  cleft. 
(6)  Opacity  on  transillumination. 

CERTAIN : 

(a)  Catheterization  of  sinus  through  natural  orifice,  and  expulsion  of  pus  on 
irrigation. 

6)  Exploratory  puncture  of  sinus,  and  aspiration  of  pus. 
c)  "  expulsion  of  pus  by  air. 

{d)  "  expulsion  of  pus  by  irrigation. 


TABLE  II. 

Differential  Diagnosis  According  to  the  Site  of  the  Purulent  Discharge. 

PUS  IN  MIDDLE  MEATUS: 

(  Maxillary  antrum. 
Anterior  cavities    -J  Frontal  sinus. 

(.  Anterior  ethmoidal  cells. 

PUS  IN  OLFACTORY  CLEFT: 

Posterior  cavities   I  Sphenoidal  sinus. 

\  Posterior  ethmoidal  cells. 


TABLE  III. 

Signs  of  Suppuration  in  Maxillary  Antrum. 
PRESUMPTIVE: 

a)  Unilateral  discharge. 

b)  Intermittence  in  discharge, 
(c)  Pain — infra-orbital,  supra-orbital,  dental,  or  more  distant, 
(rf)  Subjective  cacosmia,  intermittent, 
(c)  Carious  teeth. 

(f)  Pus  in  middle  meatus. 

(g)  Polypi  in  middle  meatus. 

(h)  Hypertrophy  in  middle  meatus. 

1  Lermoyez.  Therapeutique  des  maladies  des  fosses  nasales.   Paris,  Octave  Doin,  1896. 
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PROBABLE: 

(a)  Reappearance  of  pus  on  cleansing  middle  meatus,  and  bending  head  for- 
ward (Fraenkel). 
'  6)  Transillumination  showing  opacity  (Heryng). 

(c)  "  "       obscurity  of  pupil  (Davidsohn). 

(d)  "  "       absence  of  subjective  sensation  of  light. 

CERTAIN : 

Puncture  and  aspiration,  transufflation,  or  irrigation,  by — 
(a)  Ostium  maxillare. 
(6)  Inferior  meatus, 
(c)  Alveolus. 


TABLE  IV. 

Signs  of  Suppuration  in  the  Frontal  Sinus 

PRESUMPTIVE : 

(a)  Continuous  discharge. 
(6)  Pain. 

(c)  Tenderness  on  pressure. 
PROBABLE : 

(a)  No  reappearance  of  pus  on  cleansing  middle  meatus  and  bending  head 

forward. 

(b)  Reappearance  of  pus  after  irrigating  maxillary  sinus. 

(c)  Appearances  on  plugging  the  hiatus  semilunaris. 

(d)  Small  quantity  of  pus,  which  does  not  crust. 

(e)  Transillumination  of  maxillary  sinus  negative,  and  of  frontal  sinus  positive. 
CERTAIN : 

Direct  proof  is  impossible  except  by  external  operation. 


TABLE  V. 

Signs  of  Suppuration  of  Anterior  Ethmoidal  Cells 
(disease  of  maxillary  antrum  having  been  excluded). 

PRESUMPTIVE : 

(a)  Continuous  discharge. 

(b)  Pain. 

(c)  Tenderness  over  lacrym:il  bone. 

(d)  Mental  depression. 

(e)  Asthenopia. 

PROBABLE : 

(a)  Pus,  with  granulations  or  polypi,  in  middle  meatus. 

(b)  The  use  of  a  probe  exposing  pus  or  bare  bone. 

CERTAIN : 

Exploration.   


TABLE  VI. 

Signs  of  Suppuration  of  Sphenoidal  Sinus. 

PRESUMPTIVE : 
(a)  Pain. 

(£>)  Ocular  disturbance, 
(c)  Somnolence. 
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PROBABLE : 

Presence  of  pus  (or  crusts) — 

Anteriorly,  in  olfactory  cleft. 

Posteriorly  on  superior  and  middle  turbinals,  on  roof  of  choame,  and  vault 
of  nasopharynx. 
Lesions  in  olfactory  cleft — 

Bulging  of  wall  of  sinus  in  acute  cases. 
Mucous  polypi. 

CERTAIN : 

(a)  Pus  seen  flowing  from  ostium. 
lb)  Catheterization  of  sinus, 
(c)  Exploratory  puncture. 


TABLE  VII. 

Signs  of  Suppuration  of  Posterior  Ethmoidal  Cells. 
PRESUMPTIVE: 

As  for  sphenoidal  sinus. 

PROBABLE: 

Polypoid  middle  lurbinal. 

CERTAIN : 

Return  of  pus  after  irrigation  of  sphenoidal  sinus. 
Bare  bone  felt  at  posterior  extremity  of  middle  turbinal. 


CHAPTEE  XXII. 


DISEASES  OF  THE  OROPHARYNX  AND  NASOPHARYNX. 

By  H.  S.  BIRKETT,  M.D. 

SOFT  PALATE  AND  UVULA. 

Congenital  Malformations  of  the  Soft  Palate  and  Uvula,  Con- 
genital absence  of  the  soft  palate  and  uvula  is  of  rare  occurrence. 
Accompanying  is  a  photograph  of  such  a  condition.  A  second  speci- 
men of  this  malformation  was  lately  found  in  the  dissecting-room 
of  McGill  University. 

Fig.  512. 


Congenital  absence  of  soft  palate  and  uvula.   (From  Professor  Shepherd's  Anatomical  Museum, 

McGill  University.) 

(985) 
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Another  congenital  condition  of  the  soft,  palate  and  uvula  is  a 
want  of  fusion  of  the  embryonic  maxillary  processes,  giving  rise  to 
a  condition  known  as  cleft  palate  (complete).  This  want  of  union 
may  vary  in  extent,  and  sometimes  both  hard  and  soft  palate  are 
involved  in  their  entirety,  as  seen  in  Fig.  513.    At  other  times  it 


Cleft  palate  and  uvula.   (Cohkn.)  Defects  in  the  anterior  pillar  of  the  fauces. 


may  only  involve  the  soft  palate  and  uvula,  and  again  only  the  uvula 
itself  may  be  affected,  and  in  this  latter  case  it  gives  rise  to  what 
is  known  as  a  bifid  uvula.  This  division  of  the  uvula  may  be  partial 
or  complete. 

Another  congenital  defect  is  occasionally  met  with  in  the  pillars 
of  the  fauces.  This  defect  consists  of  a  perforation  of  either  one  or 
both  anterior  pillars.  They  may  be  congenital,  due  to  an  incom- 
plete closure  of  the  branchial  clefts,  or  as  the  result  of  ulceration 
occurring  in  the  course  of  an  infectious  fever  (scarlet  fever),  as  in 
one  of  the  writer's  cases,  or  as  the  result  of  breaking  down  of  a 
gummatous  infiltration. 
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DISEASES  OF  THE  UVULA. 

Uvulitis,  Etiology.  The  usual  cause  of  an  acute  inflammation  of 
the  uvula  is  "cold."  It  may  also  be  the  result  of  an  extension  of 
an  acute  inflammatory  process  from  the  adjacent  structures  (pharynx 
and  tonsils) .  It  may  also  occur  traumatically  through  foreign  bodies 
or  from  the  action  of  any  corrosive. 

Symptoms.  The  first  symptom  usually  noticed  is  a  slightly  painful 
sensation  of  the  throat  upon  every  movement  of  the  soft  palate,  and 
especially  marked  when  swallowing.  Later  on  this  is  followed  by  a 
feeling  of  a  foreign  body  in  the  throat,  and  every  effort  to  dislodge 
it  is  apt  to  be  followed  by  an  intensity  of  the  symptoms.  Tickling 
and  a  cough  are  also  apt  to  be  present.  The  symptoms  may  become 
so  aggravated  as  to  actually  precipitate  attacks  of  suffocation  due 
to  the  enlarged  and  elongated  condition  of  the  uvula  irritating  the 
upper  part  of  the  larynx.  Upon  examination  in  the  early  stage  of 
the  disease,  the  uvula  is  seen  to  be  uniformly  injected  from  its 
tip  to  its  base,  and  from  here  extending  slightly  into  the  soft 
palate. 

When  exudation  has  taken  place  into  the  loose  tissue  of  the  uvula 
it  then  assumes  a  swollen,  oeclematous,  and  semitransparent  look; 
its  original  outline  and  shape  are  completely  altered.  The  general 
disturbance  is  usually  very  slight. 

Treatment.  In  the  early  stage,  before  transudation  has  taken  place, 
the  application  of  a  5  per  cent,  solution  of  adrenalin  chloride  (1  :  1000), 
painted  every  hour,  will  frequently  cut  the  inflammation  short.  If 
transudation  has  taken  place,  then  the  tension  is  best  relieved  by 
multiple  punctures.  This  is  best  done  by  having  the  patient  hold 
his  tongue  clown  himself  by  means  of  a  depressor,  then  grasping  the 
uvula  at  its  tip  to  steady  it,  and  with  a  long  Graefe  knife  make  several 
deep  punctures  into  the  most  dependent  portion  of  the  uvula.  The 
subsequent  treatment  is  the  use  of  an  alkaline  and  antiseptic  spray 
such  as  Dobell's  solution. 

In  this  connection  may  be  mentioned  oedema  of  the  uvula  occurring, 
although  rarely,  in  the  course  of  chronic  Bright's  disease,  and  that 
due  to  the  result  of  patients  suffering  from  postnasal  catarrh  who 
attempt  to  draw  the  secretion  from  the  nasopharynx  with  such  vio- 
lence as  to  produce  a  traumatic  oedema.  Relief  to  local  symptoms 
will  be  followed  by  puncturing  the  uvula  as  described. 

Elongation  of  the  Uvula.  Causes.  Recurring  attacks  of  acute 
inflammation  of  this  organ,  chronic  pharyngitis,  nasopharyngitis,  and 
want  of  general  tone. 

Symptoms.  Frequent  clearing  of  the  throat,  tickling  followed  by 
cough,  especially  aggravated  when  lying  down,  and  in  some  caees 
the  uvula  has  been  so  long  as  to  reach  the  entrance  to  the  larynx  and 
produce  a  spasm  of  the  glottis,  the  patient  awakening  with  feelings 
of  impending  suffocation. 
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Treatment.  Let  one  bear  in  mind  that  attention  to  the  patient's 
general  state  of  health  is  of  primary  importance,  and  combined  with 
the  use  of  astringent  applications  such  as  glycerin  and  tannic  acid 
(B.  P.),  or  5  per  cent,  solution  of  protargol  will  serve  in  the  majority 
of  cases  to  relieve  the  symptoms.  In  the  case  of  cough  being  a 
troublesome  symptom,  let  one  here  be  warned  not  to  be  deluded 
that  the  uvula  may  be  the  cause  without  first  carefully  investigating 
the  patient's  general  condition  as  to  the  possible  existence  of  other 
causes.  The  writer  has  frequently  seen  cases  where  a  portion  of  the 
uvula  has  been  removed  with  the  expectation  of  relieving  the  cough, 
when,  upon  careful  examination,  the  patient  was  found  to  be  suffering 
from  incipient  tuberculosis. 

When  properly  indicated  a  portion  of  the  uvula  may  be  removed 
as  follows:  The  uvula,  especially  its  posterior  surface,  is  first  painted 
with  a  10  per  cent,  solution  of  cocaine,  followed  by  an  application 
of  a  solution  of  adrenalin  chloride  (1  :  1000).  At  the  expiration  of 
ten  minutes  the  uvula  is  sufficiently  anaesthetic  to  proceed.  The 
patient  holds  his  own  tongue  down  to  the  floor  of  the  mouth  by 
means  of  a  depressor,  and  the  uvula,  which  has  been  grasped  at  its 
extreme  tip  by  means  of  a  pair  of  long  angular  forceps,  then  with  a 
pair  of  long  scissors,  curved  on  the  flat,  the  excessive  length  should 
be  cut  off  in  a  direction  from  below  backward  and  upward,  thus 
leaving  the  greatest  portion  of  the  cut  surface  posteriorly.  In  cutting 
the  uvula  one  must  be  careful  to  remove  only  the  elongated  mucous 
membrane,  and  not  to  injure  the  azygos  uvulae  muscle.  Complete 
ablation  of  the  uvula  is  to  he  condemned  as  wholly  unnecessary. 
The  slight  bleeding  which  usually  follows  a  uvulotomy  requires  no 
attention,  as  it  ceases  in  a  short  while;  but  it  has  occurred  that  the 
hemorrhage  lias  been  considerable,  and  when  of  such  a  degree,  then 
the  application  of  such  a  solution  as  adrenalin  chloride  (1  :  1000), 
glycerin,  and  tannic  acid,  or  the  application  of  the  galvanocautery 
may  be  sufficient.  If  none  of  these  measures  arrest  the  hemorrhage, 
then  the  application  of  a  ligature  around  the  uvula  and  above  the 
cut  surface  will  suffice. 

The  subsequent  treatment  of  a  case  of  uvulotomy  is  rest  of  the 
organ,  and  this  means  abstaining  from  speaking  and  of  taking  nour- 
ishment in  such  a  form  as  to  require  the  least  amount  of  swallowing 
consistent  with  the  greatest  amount  of  nourishment ;  therefore,  such 
foods  as  jellied  beef  essence,  calves'  foot  jelly,  and  oysters  are  the 
best  form  of  nourishment.  The  pain  following  a  uvulotomy  is  con-: 
siderable,  and  will  be  relieved  by  the  use  of  small  pieces  of  ice  being' 
held  in  the  mouth  while  reclining. 

Haematoma  of  the  uvula  is  not  infrequently  seen  as  the  result  of 
operative  interference  on  the  organ  itself  or  as  a  sequence  of  ton- 
sillotomy. The  writer  has  also  seen  it  as  the  result  of  violent  efforts 
of  nasal  screatus.  A  varicosity  of  the  superficial  bloodvessels  of  the 
soft  palate  and  uvula  may  occasionally  be  seen  in  cases  of  arterio- 
sclerosis. 
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Benign  and  Malignant  Growths  of  the  Uvula  and  Soft  Palate. 

Benign  Growths.  Papilloma.  This  is  the  most  frequent  of  the 
benign  growths  occurring  in  this  region.  Papillomata  may  be  either 
sessile  or  pedunculated,  and  distributed  in  groups  or  singly  on  any 
part  of  the  soft  palate,  uvula,  and  pillars  of  the  fauces.  When  sessile 
and  single  they  cause  no  symptoms,  but  when  agminated  or  pedun- 
culated they  may  produce  symptoms  of  a  foreign  body,  as  tickling 
cough  or  frequent  clearing  of  the  throat. 

Angioma.  Angiomata  are  rare  and  sometimes  found  to  be  associated 
with  a  similar  condition  in  the  other  portions  of  the  respiratory  tract. 
These  tumors  may  be  single  or  consist  of  a  series  of  small  ones  scat- 
tered over  the  palate  and  uvula.  In  one  of  the  writer's  cases  the 
tumors  were  scattered  over  the  soft  palate  and  cheek  of  one  side, 
but  in  the  larynx  they  were  collected  into  a  very  definite  tumor 
involving  the  false  cord  on  the  same  side. 

They  seldom  cause  any  symptoms  or  require  any  interference; 
but  if  large  and  they  tend  to  be  a  source  of  recurring  hemorrhages, 
then  they  are  best  treated  by  means  of  electrolysis,  although  there 
are  many  who  advocate  their  removal  by  either  the  cold  or  galvano- 
cautery  snare. 

Simple  adenoma  of  the  soft  palate  is  rare,  more  commonly  such 
tumors  being  mixed,  as  fibro-adenoma  or  myxo-adenoma.  These 
tumors  are  usually  sessile  or  pedunculated  and  covered  with  normal 
mucous  membrane,  and  do  not  tend  to  invade  the  surrounding  struc- 
tures. Their  presence  is  not  attended  by  any  painful  sensations, 
but  usually  those  of  a  foreign  body  in  the  throat.  Removal  by 
means  of  the  cold  wire  snare  or  by  scissors  are  the  best  ways  of  dealing 
with  them. 

The  following  rare  benign  tumors  may  also  be  met  with  in  this 
region:  dermoid  cysts,  lipomata,  fibro-chondromata,  and  echinoccccvs 
cysts. 

Malignant  Growths.  Malignant  tumors  originating  in  either  the 
soft  palate  or  uvula  are  not  of  frequent  occurrence,  but,  as  an  exten- 
sion of  the  disease  from  neighboring  structures,  are  not  uncommon. 

Carcinoma.  Carcinoma  of  the  soft  palate  usually  appears  in  the 
form  of  epithelioma.  The  disease  shows  itself  in  any  portion  of  the 
uvula  or  soft  palate,  and  in  the  early  stage  makes  itself  known  by  a 
definite  swelling  of  the  part  invaded;  the  mucous  membrane  covering 
it  is  slightly  injected.  To  the  touch  it  is  firm  and  the  overlying 
structures  intimately  adherent.  There  is  gradual  enlargement  until 
the  surface  is  broken  and  an  ulcerating  surface  presented,  the  granu- 
lations of  which  are  intensely  reel,  bleed  easily,  and  the  edges  firm. 

Symptoms.  In  the  early  stage  the  symptoms  are  those  of  impaired 
movements  of  deglutition  and  speech.  The  pain  may  not  be  severe 
until  ulceration  takes  place,  when  it  is  apt  to  be  severe,  especially 
dining  the  process  of  deglutition,  the  pain  radiating  toward  each 
ear  should  the  growth  be  situated  in  the  uvula  alone  or  in  the  centre 
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of  the  soft  palate;  but  if  to  one  side  of  the  middle  line,  then  the 
pain  shoots  into  the  ear  on  the  corresponding  side.  It  is  a  disease 
usually  of  advanced  age. 

Sarcoma.  Sarcoma  of  these  structures  is  rare,  the  most  common 
variety  being  the  fibroid;  less  common  are  lymphoma  and  the  melan- 
otic variety.  Sarcoma  may  in  its  early  existence  present  a  swelling 
of  the  invaded  structures  not  unlike  carcinoma;  but  the  mucous 
membrane  covering  it  is  not  so  hypersernic.  Its  course  is  slower  than 
that  of  carcinoma,  and  the  lymphatic  glands  are  frequently  not  in- 
volved.   It  is  a  disease  found  much  earlier  in  life  than  is  carcinoma, 

Symptoms.  The  symptoms  may  in  every  respect  resemble  those  of 
carcinoma. 

Treatment.  Judgment  in  operating  upon  all  malignant  cases  in 
which  the  soft  palate  and  uvula  are  primarily  involved  must  be 
treated  according  to  individual  conditions  present.  When  the  disease 
is  well  limited  to  either  the  uvula  or  soft  palate  complete  removal 
is  to  be  strongly  advised.  Any  glandular  involvement  will  also 
require  removal  by  surgical  measures.  In  the  treatment  of  sarco- 
mata the  use  of  Coley's  serum  has  found  many  strong  supporters, 
and  it  is  only  one  of  those  measures  which  are  advocated  when 
surgical  measures  seem  to  be  out  of  the  question. 

DISEASES  OF  THE  TONSILS. 

The  tonsil  is  a  collection  of  lymphoid  tissue  upon  whose  free  surface 
are  a  number  of  depressions  (crypts  or  lacunae),  separated  from  each 
other  by  follicles,  and  is  covered  by  a  mucous  membrane  which  dips 
into  these  crypts.  Depending  upon  the  situation  of  this  collection  the 
tonsils  have  received  various  names— faucial,  pharyngeal,  and  lingual. 

The  faucial  tonsils  are  two  in  number,  one  on  either  side,  between 
the  anterior  and  posterior  pillars  of  the  fauces.  In  size  and  shape 
they  may  vary  very  much  in  different  individuals;  ordinarily  they  are 
about  the  size  and  shape  of  an  almond  fruit.  If,  when  inspecting  the 
faucial  tonsil,  the  anterior  pillar  is  drawn  forward,  outward,  and 
slightly  downward,  a  fold  of  mucous  membrane  will  be  seen  extend- 
ing from  its  edge  downward  and  backward  to  the  tonsil.  This  is 
known  as  the  plica  triangularis  (His).  Immediately  above  this  is  a 
recess  or  fossa  to  which  the  name  supratonsillar  fossa  has  been  given, 
and  this  recess  is  found  to  extend  backward  and  sometimes  forward 
into  the  substance  of  the  soft  palate. 

Acute  Catarrhal  Tonsillitis.  In  this  affection  the  mucous  mem- 
brane covering  the  tonsil  is  the  part  chiefly  affected,  and  is  nearly 
always  a  part  of  an  acute  pharyngitis. 

Etiology.  This  disease  is  most  common  in  children.  Sudden 
changes  in  the  temperature  and  exposure  to  cold,  gastro-intestinal 
affections  and  many  of  the  acute  exanthemata. 

Symptoms.  The  symptoms  may  be  ushered  in  by  a  sense  of  chilli- 
ness, and  in  young  children  even  by  a  convulsion.    This  is  accompa- 
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nied  by  headache,  general  depression,  temperature  ranging  from 
100°  to  102°;  pulse  full  and  bounding,  deglutition  is  painful,  and  the 
muscles  of  the  neck  and  the  cervical  glands  may  be  tender.  Upon 
examination  in  the  early  stage  of  the  disease  the  surface  of  the  tonsil 
and  surrounding  structures  present  a  marked  degree  of  hyperemia, 
and  later  on  a  very  thin,  whitish  exudate  may  be  seen  at  the  openings 
of  the  crypts.  The  disease  usually  runs  its  course  in  about  four  days 
if  unattended  to,  and  may  by  its  extension  involve  the  middle  ear 
in  an  acute  inflammatory  process,  attended  either  with  or  without 
suppuration. 

Treatment.  Begin  with  a  purgative,  such  as  calomel  and  soda  in 
small  doses,  gr.  j  each,  frequently  repeated.  If  the  temperature  be 
high  and  the  pulse  full  and  bounding,  small  doses  of  tincture  of 
aconite  (B.  P.),  TTLij  every  two  hours,  will  be  of  service.  Cold  alka- 
line sprays  such  as  the  following  will  be  found  to  give  relief  to  the 
symptoms  in  the  early  stage  of-  the  disease : 

Sodii  bicarbonatis, 

Sodii  biboratis,  aa  gr.  xx. 
01.  einnamomi,  ITlij. 
Aquae,  Siv. 

Applications  of  a  solution  of  nitrate  of  silver  (gr.  xxx  to  Sj) 
once  a  clay,  or  guaiacol  in  its  pure  state,  to  the  surface  of  the  tonsil 
and  into  the  crypts,  are  strongly  recommended.  Should  the  disease 
progress  to  such  a  degree  that  the  inflammatory  process  shows  by  its 
intensity  that  the  underlying  structures  have  been  invaded,  then 
local  depletion  (scarification)  is  advisable.  The  spray  then,  or  gargle, 
should  be  used  hot. 

Acute  Lacunar  Tonsillitis.  This  affection  is  an  inflammation  of  the 
crypts  or  lacunae  of  the  tonsils,  and  is  characterized  by  the  filling-up 
of  these  crypts  with  inflammatory  products,  which  appear  on  the 
surface  as  a  white  or  yellowish-white  exudate,  accompanied  by  an 
involvement  of  the  adjacent  and  deeper-lying  structures  in  the 
inflammatory  process. 

Etiology.  Among  predisposing  causes  a  lowered  state  of  the  general 
system  stands  pre-eminently  first.  Sudden  changes  in  the  tempera- 
ture, unhealthy  condition  of  the  tonsils  themselves,  and  as  exciting 
causes,  in  the  light  of  present  bacteriology,  certain  bacteria,  notably 
the  pyogenic  cocci,  are  found  to  be  the  cause  of  such  inflammatory 
conditions.  Other  exciting  causes,  as  imperfect  sanitation,  close, 
overheated,  and  foul  atmosphere,  so  frequently  met  with  in  the  out- 
door clinics  of  many  large  hospitals,  give  rise  to  this  condition,  and  is 
generally  known  as  "hospital  sore-throat."  This  disease  is  more 
common  in  young  and  middle-aged  individuals,  and  less  frequent 
in  advanced  life.  It  is  not  uncommon  to  find  this  form  of  tonsillitis 
attacking  individuals  in  a  house  where  scarlet  fever  is  present.  One 
attack  is  apt  to  predispose  to  future  attacks. 

Symptoms.    The  disease  is  usually  ushered  in  by  headache,  pain  in 
the  back  or  extremities,  chilliness  or  even  rigor.  The  throat  is  painful , 
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especially  when  swallowing,  and  even  speaking  may  he  painful  The 
pain  extends  upward  to  the  ears  if  both  sides  are  involved,  and  to  one 
on  the  same  side  as  the  affection,  if  limited  to  one  tonsil'  The  tern' 
perature  varies  from  100°  to  103°  or  104°;  the  pulse  is  rapid  (100-120) 
full  and  bounding.  Usually,  the  disease  begins  on  one  side  and 
within  a  time,  varying  from  a  few  hours  to  a  day,  the  other  side  is  in- 
vaded. The  submaxillary  glands  are  frequently  swollen  and  tender 
The  inflammatory  condition  may  extend  to  the  parenchyma  of  the 
tonsil,  when  the  symptoms  become  somewhat  more  intensified  (par- 
enchymatous tonsillitis).  Upon  examination  the  tonsils  are  seen  to 
be  swollen  and  hvperaemic,  and  if  the  parenchyma  is  involved  the 
hyperamia  may  be  of  a  livid  hue.  On  the  surface  of  each  tonsil  are 
to  be  noticed  small  isolated  spots  of  exudation,  their  size  and  shape 
corresponding  very  often  to  the  opening  of  the  crypts.  This  exu- 
dated  material  varies  in  color;  it  may  be  white,  yellow,  or  gray  The 
exudation  may  be  limited  to  the  openings  of  the  crypts  or  may  extend 
and  coalesce  with  that  from  the  neighboring  crypts,  giving  to  it  in  some 
cases  a  distinctly  membranous  appearance.  The  exudation  may  be 
so  slightly  organized  that  it  may  be  easily  wiped  off  by  means  of  a 
cotton-w<x»l  swab,  or  it  may  be  so  dense  as  to  be  adherent  to  the 
mucous  membrane,  and  require  the  use  of  a  pair  of  forceps  to  loosen 
it,  and  when  loosened  it  exposes  an  underlying,  very  hyperremic  and 
even  superficially  ulcerated  area. 

In  persons  who  haw  suffered  from  recurring  attacks  of  acute 
lacunar  tonsillitis  the  secretion  is  apt  to  have  a  very  fetid  odor.  The 
uvula  is  usually  hypersemic  and  sometimes  swollen. 

Treatment.  A  brisk  purgative  of  calomel  and  soda  should  be  given 
at  the  outset,  about  gr.  iv  of  calomel  and  gr.  iij  of  soda.  Small  doses  of 
tincture  oi  aconite  ( B.  P.),  111  ij,  may  be  given  hourly  until  the  pulse 
and  temperature  are  lowered,  provided,  of  course,  that  the  pulse  is  a 
rapid,  full,  and  bounding  one.  The  salicylates  in  various  forms  have 
in  some  cases  proved  advantageous;  salol  gr.  v  and  phenacetin  gr. 
nj,  given  every  two  hours  in  combination,  have,  in  the  writer's  hands, 
proved  most  beneficial.  Guaiacum,  a  much  vaunted  remedy,  has 
not,  in  the  writer's  experience,  proved  to  be  especially  efficacious. 
Benzoate  of  soda  in  10-grain  doses  is  warmly  advocated  by  many 
authors.  Locally,  the  tonsils  should  be  sprayed  with  a  warm  alkaline 
and  antiseptic  solution,  such  as  one  of  the  following: 


1.  Aoidi  earboliei,  gr.j. 
(Calvert's  No.  1) 

Sodii  bicarbonatis,  gr.  v. 

Aqua?,  Sj. 

2.  Sodii  bicarbonatis,  gr.  v. 
Listerine,  3j. 
Aquae,  jj. 


Whenever  possible  it  is  advisable  to  clear  out  the  crypts  of  any 
retained  secretion,  and  this  can  be  done  by  means  of  a  small  curette 
or  scoop.    Another  method  of  dislodging  these  inflammatory  plugs 
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which  the  writer  has  found  beneficial  is  to  project  against  the  tonsil 
by  means  of  a  syringe  a  stream  of  warm  boric-acid  solution  (gr.  xx  to 
) .  In  carrying  this  out  it  is  necessary  to  have  the  patient  leaning 
a  little  forward,  and  thus  facilitate  the  escapeof  the  fluid  by  the  mouth. 
The  application  of  either  guaiacol,  the  muriated  tincture  of  iron,  or 
tincture  of  iodine,  by  means  of  a  cotton-wool  swab,  into  each  crypt 
will  tend  to  cut  short  the  course  of  the  disease  in  many  cases.  If 
impossible  to  make  these  applications,  then  these  remedies  may  be 
used  in  the  form  of  gargles;  thus  guaiacol  should  be  used  as  a  1  per 
cent,  solution,  the  tincture  of  iodine  in  the  same  strength,  and  the 
muriated  tincture  of  iron  in  doses  of  1Uv  combined  with  gr.  iv  of 
chlorate  of  potassium  to  the  drachm  will  be  found  efficacious. 

As  to  a  choice  of  any  of  the  above-mentioned  remedies  as  a  local 
application  there  does  not  seem  to  be  one,  in  the  writer's  experience, 
each  drug  having  its  own  adherent.  As  there  is  in  all  probability  an 
infectious  character  about  these  acute  inflammatory  processes  of  the 
tonsil,  such  cases  should  as  a  precautionary  measure  be  isolated.  In 
houses  where  there  is  a  frequent  occurrence  of  these  attacks,  investi- 
gations should  be  made  into  the  conditions  of  the  drains  and  sanitary 
surroundings;  in  all  cases  a  cause  should  be  looked  for,  and,  if  possible, 
be  removed.  Any  existing  diathesis,  as  rheumatism  or  gout,  should 
be  corrected  by  suitable  remedies.  The  course  of  the  disease  is  usually 
favorable,  terminating  in  recovery  in  about  four  or  five  days.  Com- 
plications of  a  more  or  less  grave  character  are  rarely  met  with,  and 
when  they  do  occur,  they  indicate  a  general  infection.  The  occur- 
rence of  joint  affections  and  cardiac  complications  has  led  to  the  sup- 
position of  a  very  close  association  between  rheumatism  and  tonsillitis. 

Tonsillar  and  Peritonsillar  Abscess.  Depending  upon  the  situation 
of  the  accumulation  of  the  inflammatory  products,  so  is  the  affection 
named.  In  the  one,  the  suppurative  process  is  situated  in  the  sub- 
stance of  the  tonsil,  and  in  the  other,  in  the  tissue  surrounding  it.  The 
former  affection  is  comparatively  rare  and  the  latter  quite  frequent. 
Peritonsillar  abscess  may  occur  at  any  age,  but  is  especially  associated 
with  adolescence  and  a  strumous  habit. 

Etiology.  Acute  lacunar  tonsillitis  is  apt  to  be  a  precursor  of  either 
tonsillar  or  peritonsillar  abscess,  chronically  enlarged  tonsils,  retention 
of  secretion  within  the  crypts,  especially  in  the  supratonsillar  fossa. 

Symptoms.  The  symptoms  are  those  of  an  acute  lacunar  tonsillitis, 
although  they  are  apt  to  be  more  intense ;  deglutition  is  more  difficult 
and  more  painful;  the  pain  in  the  ear  is  apt  to  be  more  constant  from 
the  swelling  of  the  soft  palate,  extending  often  up  to  the  mouth  of  the 
Eustachian  tube.  There  is  marked  difficulty  in  opening  the  mouth, 
the  opening  being  so  limited  in  severe  cases  that  a  thin  tongue- 
depressor  is  with  difficulty  inserted  between  the  teeth.  The  secretion 
of  saliva  is  much  increased,  and  with  the  other  glandular  secretions 
it  becomes  very  tenacious  and  difficult  for  the  patient  to  get  rid  of; 
in  fact,  attempts  at  its  removal  are  so  painful  that  many  patients 
allow  it  to  dribble  out.    The  breath  usually  is  very  fetid,  and  especially 
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is  this  so  when  suppuration  has  occurred.  The  temperature  a1  this 
stage  is  apt  to  be  more  elevated  (101°  to  102°) ;  the  patient's  voice  be- 
comes very  thick,  speech  is  with  difficulty  carried  out,  and,  on  account 
of  its  character,  difficult  to  understand.  There  is  often  obstructed 
breathing  through  the  nostrils  on  the  affected  side,  and  the  patient 
has  a  sense  of  fulness  at  the  back  of  the  nostril,  and  frequently  tries 
to  clear  it  by  making  a  snorting  noise.  This  obstruction  is  due  to  a 
swelling  of  the  upper  surface  of  the  soft  palate  posteriorly.  There 
is  a  marked  tenderness  of  the  submaxillary  and  cervical  glands,  and 
there  is  often  a  marked  fulness  behind  the  angle  of  the  lower' jaw 
From  the  inability  of  the  patient  to  take  nourishment  there  is  loss  of 
weighty  and  the  facial  expression  is  that  of  acute  suffering.  The  ex- 
amination in  many  cases  is  carried  out  with  a  great  deal  of  difficulty, 
owing  to  the  inability  of  the  patient  to  open  his  mouth  sufficient!}' 
wide  to  make  the  examination  thorough.  In  those  cases  which  allow 
the  examination  to  be  made  it  is  noticed  that  there  is  a  definite  and 
distinct  swelling  in  the  soft  palate  just  above  the  tonsil  of  the  affected 
side.    (Plate  XXIX.) 

The  mucous  membrane  covering  it  is  of  varying  intensity  of  color, 
from  either  a  rose  to  a  livid  hue.  The  tonsil  itself  is  pushed  inward 
and  downward,  and  to  such  an  extent  in  severe  cases  that  its  inner 
surface  looks  directly  over  the  epiglottis.  The  uvula  is  swollen, 
(Edematous,  and  pushed  beyond  the  median  line,  and  sometimes  in 
contact  with  the  tonsil  of  the  opposite  side.  If  it  is  possible  to  ex- 
amine the  swelling  digitally  there  is  a  full,  tense,  and  deep  fluctuating 
sensation  to  be  felt . 

Treatment.  If  the  patient  be  seen  in  the  inflammatory  stage,  before 
suppuration  has  taken  place,  there  is  nothing  better,  "in  the  writer's 
experience,  than  a  deep,  free  incision  into  the  substance  of  the  soft 
palate,  just  a  quarter  of  an  inch  above  the  anterior  palatine  arch,  and 
made  at  right  angles  to  it.  This  gives  relief  to  the  tension  and  allow  s 
of  the  free  escape  of  accumulated  inflammatory  products,  and  the  local 
depletion  adds  very  much  to  the  relief  of  the  symptoms.  No  thera- 
peutic measures  seem  to  relieve  this  condition."  Should  the  stage  of 
suppuration  he  present  when  the  patient  is  seen  then  the  pus  should 
be  allowed  to  escape  by  means  of  an  incision  made  as  above  described. 
In  either  case  the  kind  of  knife  and  its  method  of  use  are  of  some  con- 
siderable importance. 

The  use  of  a  curved  bistoury  is  not  advisable,  because  it  is  impossible 
to  tell  where  the  point  of  the  instrument  may  be;  preferably,  a  straight 
back,  narrow-bladed  knife  is  the  better.  The  knife  should  be  held 
with  its  blade  horizontal,  and  the  cutting  edge  directed  toward  the 
middle  line.  By  making  the  incision  in  this  way  its  edges  are  more 
likely  to  be  kept  apart,  and  thus  facilitate  the  escape  of  pus,  than  if 
made  vertically,  when  the  edges  come  together  and  close  the  wound. 
The  pus  which  escapes  has  usually  a  very  fetid  odor.  Pressure  on  the 
region  of  the  abscess  will  facilitate  the  contents  being  thoroughly 
evacuated.    The  subsequent  treatment  is  merely  the  use  of  an  anti- 
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septic  gargle  of  listerine  (1  drachm  to  the  ounce),  or  a  weak  (2  per 
cent.)  carbolic  solution.  Leland  strongly  advocates  the  reaching  of 
these  abscesses  through  a  very  free  incision  made  into  the  substance 
of  the  tonsil,  and  subsequently  using  the  finger  to  enlarge  the  opening. 
In  several  of  this  class  of  cases  the  writer  has  found  the  suppurative  pro- 
cess to  have  been  caused  by  caseous  products  retained  in  the  supra- 
tonsillar  fossa,  and  by  simply  drawing  the  anterior  pillar  of  the  fauces 
forward  and  downward  by  means  of  a  bent  probe  the  collection  of 
pus  has  been  allowed  to  escape,  with  relief  to  the  symptoms  and  with- 
out further  operative  interference.  It  is  therefore  always  well  to  in- 
vestigate the  possibility  of  the  pus  being  thus  retained  before  pro- 
ceeding to  incise.  Upon  recovery  this  pocket  can  be  dealt  with  by 
providing  free  drainage  and  curetting  the  cavity. 

The  duration  of  this  affection  if  left  to  itself  is  usually  from  five  to 
seven  days.  The  danger,  however,  of  allowing  a  collection  of  this 
kind  to  go  on  until  the  pus  finds  an  exit  for  itself  is  that  it  may  escape 
during  sleep,  and  produce  alarming  symptoms,  if  not  suffocation  itself. 
If  the  pus  has  burrowed  very  extensively  it  may  erode  the  ascending 
pharyngeal  or  internal  carotid  artery,  producing  alarming  or  even 
fatal  hemorrhage.  Septic  thrombophlebitis  is  also  known  to  occur, 
and  is  generally  a  fatal  complication.  The  inflammatory  condition 
may  extend  downward  and  produce  an  oedema  of  the  larynx.  Usually 
only  one  side  is  involved  in  tonsillar  or  peritonsillar  abscess,  but  the 
process  may  occur  in  both  sides. 

Acute  Ulcerative  Tonsillitis.  This  is  the  title  of  an  affection  of 
the  tonsils  given  by  Moure  to  a  condition  seldom  met  with,  and  char- 
acterized by  the  occurrence  of  ulcerations  involving  only  the  super- 
ficial structures  of  the  tonsil.  It  is  benign  in  its  nature,  although  the 
healing  process  is  slow.  The  ulcers  may  appear  either  single  or  mul- 
tiple on  any  portion  of  the  tonsil.  The  affected  area  is  covered  with 
a  grayish-white  exudate,  and  on  removal,  which  is  easily  done  without 
bleeding,  it  exposes  an  underlying  superficially  ulcerated  surface, 
the  edges  of  which  are  clearly  defined  and  not  indurated;  the  sur- 
rounding area  of  the  ulcer  is  much  inflamed. 

The  symptoms  are  those  of  a  mild,  acute  lacunar  inflammation, 
and  the  treatment  consists  of  the  frequent  (every  two  hours)  use  of  an 
alkaline  and  antiseptic  spray,  such  as  Dobell's  solution.  The  daily 
application  of  a  weak  solution  of  silver  nitrate  (1  per  cent.)  will  stimu- 
late the  ulcer  to  heal.  The  affection  may  possibly  be  mistaken  for 
malignant  ulceration  or  primary  syphilitic  infection.  Careful  ex- 
amination, however,  into  the  clinical  history  of  the  case  will  lead  to  a 
definite  diagnosis. 

Membranous  Anginse  (Non-diphtherial) .  Under  this  heading  is 
included  several  forms  of  angina  characterized  by  a  membrane  involv- 
ing either  the  tonsils,  soft  palate,  or  posterior  wall  of  the  pharynx, 
separately  or  collectively.  The  condition  is  an  infectious  one,  and 
may  be  due  to  any  of  the  following  bacteria:  staphylococcus,  strepto- 
coccus, the  bacillus  of  Freiclliinder,  pneumococcus,  the  bacillus  coli, 
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and  the  fusiform  bacillus  of  Vincent.  The  membrane,  which  is  de- 
posited in  the  various  locations  just  mentioned,  is  either  whitish  or 
yellowish  in  color,  and  in  thickness  varies  from  a  thin  pellicle  to  one 
of  considerable  degree  and  toughness,  but  never  attaining  that  thick- 
ness and  toughness  characteristic  of  diphtheria.  It  is  fairly  adherent 
to  the  underlying  mucous  membrane,  and  when  removed  leaves  a 
bleeding  and,  in  some  cases,  an  ulcerated  surface.  The  constitutional 
disturbance  is  usually  slight;  but  in  some  cases,  especially  the  strepto- 
coccal, staphylococcal,  and  pneumococcal  infection,  it  may  be  marked, 
the  temperature  rising  to  101°  or  even  to  104°.  The  pulse  under  such 
conditions  is  rapid  and  full,  and  the  submaxillary  glands  swollen  and 
tender;  there  is  slight  pain  on  deglutition,  increased  salivation,  and 
even  a  fetid  breath.  There  is  usually  very  little  general  depression, 
even  in  the  more  severe  forms,  and  in  this  respect  differs  so  markedly 
from  diphtheria.  The  course  of  the  disease  varies.  In  the  form  due 
to  staphylococci  and  streptococci  its  duration  is  from  five  to  seven 
days,  but  when  due  to  the  presence  of  the  other  mentioned  bacilli, 
it  may  be  from  one  to  four  weeks  before  the  membrane  has  entirely 
disappeared. 

Clinically,  its  appearance  resembles  closely  diphtheria  or  syphilis, 
but  bacteriological  examination  will  clear  up  any  doubts  as  regards 
the  former,  and  the  personal  history  and  antisyphilitic  treatment  will 
correct  any  doubt  as  regards  the  latter. 

The  treatment  consists  in  the  use  of  antiseptic  sprays  or  gargles, 
such  as  a  solution  of  boric  acid  (gr.  xxv  to  5ij),  bichloride  of  mercury 
solution  (1:  10,000),  antifebrile  mixtures,  when  indicated,  and  subse- 
quently general  tonic  treatment. 

Hypertrophy  of  the  Tonsils.  This  is  a  condition  which  may  be 
found  in  all  ages,  from  the  youngest  infant  to  the  oldest  adult.  It 
is  usually  an  evidence  of  a  strumous  diathesis,  and  is  in  many  cases 
hereditary.  Several  local  conditions  are  apt  to  lead  to  a  chronic 
hypertrophy  of  the  tonsil,  and  especially  in  those  tonsils  where  there 
are  recurring  attacks  of  tonsillitis  due  to  diseased  conditions  of  the 
crypts  (retention  of  secretion,  chronic  lacunar  tonsillitis,  tonsillar 
and  peritonsillar  abscess).  Mouth-breathing  dependent  upon  nasal 
obstruction,  all  inflammatory  affections  of  the  throat — whether  due 
to  local  or  systemic  causes  (infectious  fevers) — will  produce  chronic 
enlargement  of  the  tonsils.  In  young  individuals  the  condition  is 
usually  associated  with  the  existence  of  enlargement  of  the  pharyngeal 
tonsils  (adenoids);  but  in  older  individuals  this  is  not  always  the 
case,  the  strumous  condition  having  apparently  centred  itself  in  the 
enlargement  of  the  faucial  tonsils  alone.  Two  types  of  enlarged 
tonsils  are  usually  recognized,  the  one  which  is  soft  and  lymphoid 
in  character,  and  the  second,  which  is  firm  or  fibroid.  The  former 
is  usually  the  one  found  in  young  children  and  the  latter  in  adult 
life. 

Symptoms.  When  the  tonsils  are  considerably  enlarged  they  pro- 
duce mouth-breathing,  thick  speech,  and  frequently  cough  when  the 
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patient  is  lying  down,  through  the  lower  part  of  the  tonsil  being 
sufficiently  enlarged  as  to  irritate  the  upper  part  of  the  epiglottis. 
In  lesser  degrees  of  hypertrophy  there  may  be  no  symptoms  or  incon- 
venience. One  must  always  have  in  mind  that  the  above-mentioned 
symptoms,  especially  in  children,  are  apt  to  be  associated  with  an 
enlargement  of  the  pharyngeal  tonsil  (adenoids).  In  adults,  the  pres- 
ence of  enlarged  tonsils  is  apt  to  produce  fatigue  of  the  voice,  either 
in  speaking  or  vocalizing.  Frequently,  patients  complain  of  noticing 
white  spots  on  the  tonsil,  and  upon  manipulation  of  the  tonsil  itself 
these  spots  are  extruded  in  the  form  and  shape  of  a  small  pea  which, 
when  crushed,  produce  a  very  disagreeable  odor.  The  effect  on  the 
hearing  is  indirect  and  largely  due  to  the  interference  with  the  action 
of  the  palatal  muscles,  and  not  to  direct  pressure  upon  the  opening 
of  the  Eustachian  tubes. 

Upon  examination,  the  tonsil  may  be  found  enlarged  to  various 
degrees,  from  just  beyond  the  edges  of  the  pillars  of  the  fauces  to 
meeting  each  other  in  the  median  line.  The  tonsil  in  the  lymphoid 
variety  is  usually  soft,  of  a  pale  rose  color,  and  the  surface  smooth. 
In  the  fibroid  variety  it  is  hard,  paler  in  color  than  the  other  variety ; 
the  surface  irregularly  divided  by  bands  of  fibrous  tissue,  and  the 
crypts  widely  open  and  sometimes  filled  with  caseous  plugs.  The 
enlargement  of  either  variety  may  be  either  in  the  antero-posterirr 
or  vertical  plane.  Pynchon  has  given  the  name  "submerged"  to 
that  condition  of  the  tonsil  which  is  hidden  by  a  large  hypertrophied 
fold  of  the  anterior  pillar  spreading  over  the  tonsil.  Sometimes  the 
anterior  and  even  posterior  pillar  may  be  adherent  to  the  hyper- 
trophied mass,  and  this  condition  may  be  easily  overlooked  if  not 
carefully  investigated  by  means  of  a  bent  probe,  whereby  the  ante- 
rior pillar  of  the  fauces  may  be  drawn  forward,  and  thus  allow  of  a 
more  careful  examination.  Sometimes  it  happens  that  the  mouths 
of  the  crypts  being  closed,  we  have  then  a  condition  produced  known 
as  a  "retention  cyst,"  which  shows  itself  as  a  white  or  yellowish-white 
spot  covered  by  thin  mucous  membrane.  In  size,  they  may  vary 
from  that  of  a  pin's  head  to  that  of  a  large-sized  pea. 

Treatment.  Before  beginning  treatment  for  hypertrophy  of  the 
tonsil,  one  must  ask  the  question,  Does  the  case  call  for  treatment? 
and,  based  upon  this,  must  the  case  be  dealt  with.  It  frequently 
happens  that  patients  present  themselves  with  enlarged  tonsils,  in 
whom  they  produce  no  symptoms  at  all,  and  simply  because  they 
are  enlarged  is  their  reason  for  having  them  removed.  Only,  then, 
if  there  are  tangible  symptoms  referable  to  the  enlargement  of  the 
tonsil,  is  interference  called  for.  Each  case  must  be  dealt  with  upon 
its  own  merit  and  the  treatment  best  adapted  for  the  relief  of  the 
symptoms  carried  out.  Local  medicinal  treatment  is,  in  the  majority 
of  cases,  useless.  When,  however,  the  cause  of  recurring  attacks  of 
tonsillitis  is  clue  to  the  retention  of  caseous  plugs  within  the  lacunae, 
and  the  tonsil  itself  is  not  enlarged,  it  sometimes  is  of  use  to  clear 
out  these  crypts  of  their  contents  and  apply  the  following  application : 


998 


NOSU  AND  THROAT. 


lodiui,  gr  x 

Pot.  iod.,  gr,  ijj 

Glycerini  pur.,  jj. 

or  solid  nitrate  of  silver  fused  on  the  end  of  the  probe.  These  meas- 
ures may  be  used  in  patients  who  will  not  submit  to  more  radical 
treatment;  but  what  may  appear  to  the  patient  to  be  a  less  formid- 
able measure  than  removal  is  the  following:  Thoroughly  opening  all 
the  crypts  by  means  of  scissors  or  a  suitably  curved  knife,  and  of  cut- 
ting through  every  band  of  tissue  which  serves  to  partially  divide  the 
crypts  from  one  another,  and  then  applying  either  solid  nitrate  of 
silver  or  the  galvanic  electrode  to  the  floor  of  the  spaces  thus  opened 
up.  A  better  result  is  often  obtained  by  using  a  pair  of  punch  forceps 
(Farlow's,  Fig.  515),  and  directly  removing  piecemeal  the  offending 


Fig.  515. 


Punch  forceps. 


portions  of  the  tonsil.  Especially  is  this  method  of  use  in  those  tonsils 
in  which  this  condition  (retained  secretion  within  crypts)  exists  and 
arc  well  retracted  within  the  fauces,  and  difficult  to  get  at  by  other 
means.  In  such  cases  it  will  require  the  use  of  a  tenaculum  to  draw 
the  tonsil  up  from  its  bed  into  the  field  of  operation.  This  method 
of  treatment  (morcellement)  will  also  be  found  useful  in  freeing  the 
supratonsillar  fossa  of  tissue  which  dams  up  any  secretion,  and  thus 
allowing  better  access  to  treat  the  pocket  in  the  fossa,  which  so  fre- 
quently retains  secretion.  This  pocket  when  thoroughly  exposed  and 
drained  is  best  treated  by  the  application  of  solid  nitrate  of  silver, 
the  galvanocautery  point,  or  the  use  of  the  curette. 
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Often  upon  examination  the  openings  of  these  crypts  are  not  readily 
seen  and  require  one  to  carefully  examine  the  tonsil  by  means  of  a 
probe  whose  end  is  bent  at  right  angles.  By  means  of  this,  bands 
of  fibrous  tissue  may  be  drawn  to  one  side,  revealing  filled  crypts, 
and  especially  should  the  anterior  pillar  of  the  fauces  be  drawn  for- 
ward and  the  underlying  portion  of  the  tonsil  carefully  examined. 
In  all  these  operative  procedures  the  part  to  be  operated  upon  should 
be  swabbed  over  with  a  15  per  cent,  solution  of  cocaine;  the  anaes- 
thetic action  will  be  present  in  about  ten  minutes  after  its  applica- 
tion. The  subsequent  application  of  a  solution  of  adrenalin  chloride 
(1 : 1000)  will  moderate  the  bleeding. 

When  the  tonsils  are  so  enlarged  as  to  require  reduction  in  size, 
then  there  are  several  means  at  one's  disposal.    These  are: 

1.  Guillotine. 

2.  Cold  wire  snare. 

3.  Electric  wire  snare  or  electric  guillotine. 

4.  Enucleation. 

In  the  selection  of  one  of  these  measures  one  must  be  guided  by 
the  condition  of  the  tonsil.  In  the  soft  variety,  occurring  chiefly  in 
children,  the  guillotine  should  be  selected ;  but  in  cases  of  the  fibroid 
or  hard  variety  of  tonsil,  then  the  cold  wire  snare  or  the  electric 
current,  as  applied  to  the  snare  or  guillotine.  The  reason  for  thus 
laying  down  very  definitely  such  a  rule  is  that  in  the  soft  variety, 
which  largely  occurs  in  children,  bleeding  is  more  likely  to  be  only 
moderate,  and  ceases  readily  of  its  own  accord,  while  in  the  fibroid 
variety  the  bloodvessels  do  not  retract  so  readily  into  the  remaining 
substance  of  the  tonsils,  and  the  result  is  that  there  is  a  greater 
tendency  to  not  only  primary,  but  secondary  hemorrhage. 

1.  Guillotine.  Tonsillotomy  in  children  up  to  fifteen  years  of  age 
should  be  done  with  the  patient  under  a  general  anajsthetic,  for,  as 
a  rule,  enlarged  tonsils  are  associated  with  adenoids,  which  also 
should  be  removed  at  the  same  time.  When  sufficiently  under  the 
influence  of  the  anesthetic  the  patient  is  gently  raised  to  the  upright 
position,  the  mouth-gag  inserted,  then,  by  means  of  a  head-mirror, 
the  tonsils  are  illuminated  by  reflected  light,  and  the  guillotine,  either 
Mathieu's  (Fig.  516)'  or  Mackenzie's  modification  of  Physick's  (Fig. 
517),  is  held  in  the  left  hand  when  removing  the  patient's  right  tonsil, 


Fin.  516. 


Miithieu's  tonsillotome. 


and  in  the  right  hand  when  removing  the  patient's  left  tonsil.  The 
instrument  is  now  made  to  engage  the  tonsil  in  the  ring,  and  this  is 
done  by  encircling  the  gland  from  below  upward.  In  this  movement 
the  ring  of  the  guillotine  must  be  held  almost  horizontally,  thus 


1000 


NOSE  AND  THROAT. 


allowing  of  the  most  dependent  portion  of  the  tonsil  to  become  first 
engaged;  then  by  bringing  the  ring  into  the  vertical  position  the 
remainder  of  the  tonsil  will  be  engaged.  Before  abscising  the  engaged 
portion  it  is  well  to  examine  with  the  index  finger  of  the  disengaged 
hand  and  ascertain  whether  all  that  can  be  engaged  is  well  within 


Fig.  517. 


Mackenzie's  tonsillotome. 


the  ring  of  the  guillotine.  The  engagement  of  the  tonsil  may  some- 
times be  facilitated  by  pressing  on  the  gland  underneath  the  angle 
of  the  jaw.  In  case  one  is  using  the  Mackenzie  instrument,  the  blade 
is  now  pushed  home  and  the  portion  of  the  tonsil  removed.  In  using 
the  Mathieu  instrument  the  fork  is  only  thrust  into  the  substance 
of  the  tonsil  when  it  is  well  engaged,  and  the  cutting  blade  is  then 


Fig.  518. 


Instruments  for  freeing  adhesions  between  the  pillars  of  the  fauces  and  tonsils.  (Makuen.) 


drawn  toward  one.  This  latter  instrument  is  of  use  when  the  tonsil 
lies  fairly  well  retracted,  for  by  use  of  the  fork  it  is  drawn  out  of  its 
bed,  and  also  the  amount  of  the  gland  to  be  removed  is  regulated. 
In  many  cases  where  the  tonsil  is  very  dependent  at  its  lower  portion, 
if  this  be  not  properly  engaged,  the  very  object  of  its  being  removed 


DISEASES  OF  THE  OROPHARYNX  AND  NASOPHARYNX.  1001 


may  be;  defeated,  for  in  such  cases  the  tonsil  is  usually  a  Source  of 
irritation  to  the  structures  near  the  tip  of  the  epiglottis,  and  its  pres- 
ence produces  a  disturbing  and  annoying  cough. 

Before  doing  a  tonsillotomy  be  sure  that  there  are  no  adhesions 
between  the  pillars  of  the  fauces  and  the  tonsil  itself.  When  present, 
and  it  is  chieflj  among  adull  cases  thai  such  a  condition  exists,  they 
are  best  freed  by  the  use  of  such  an  instrument  as  indicated  in  Fig. 
518.  By  thus  freeing  the  tonsil  it  is  more  readily  engaged,  and  there 
is  also  a  lessened  danger  of  cutting  the  anterior  pillar. 

2.  Cold  Wire  Snake.  The  ordinary  nasal  snare  with  a  regulating 
screw  is  the  instrument  used.  The  instrument  requires  to  be  very 
strongly  made,  and  rather  stout  piano  wire  (No.  10)  should  be  used. 
The  loop  is  made  of  just  sufficiently  huge  size  to  engage  the  tonsil, 
and  when  engaged  it  is  made  taut  and  slowly  screwed  home,  about 
three  to  five  minutes  being  occupied  with  cutting  it  through. 

3.  Electricity  as  Applied  to  the  Wire  Snare  or  Guillotine. 
The  best  means  of  using  the  electric  wire  snare  is  that  known  as 
Knight's  electric  tonsil  snare.    (Fig.  519.)    In  this  instrument  the 


Fig.  519. 


Knight's  tonsil  galvanocautery  snare. 


platinum  wire  loop  is  made  a  little  larger  than  the  ring  and  tied  at  its 
distal  end  by  means  of  a  thread.  The  tonsil  is  now  engaged  and  the  wire 
drawn  closely  around  it,  and  when  this  is  fully  and  thoroughly  accom- 
plished the  current  is  turned  on  and  the  wire  drawn  slowly  home. 
Jonathan  Wright  has  applied  this  means  of  removing  tonsils  to  the 
ordinary  Mackenzie  guillotine.  The  advantage  claimed  by  some  in 
the  use  of  these  electric  instruments  for  the  removal  of  tonsils  is 
that  the  amount  and  even  the  possibility  of  hemorrhage  is  mod- 
erated or  prevented;  on  the  other  hand,  the  disadvantage  is  that 
in  addition  to  the  wound  itself  there  is  a  cauterized  surface. 

When  one  decides  to  remove  tonsils  by  means  of  local  anaesthesia, 
then  each  one  is  to  be  swabbed  over  with  a  10  per  cent,  solution  of 
cocaine.  The  use  of  a  mouth-gag  and  an  assistant  to  steady  the 
head  depends  entirely  upon  the  patient's  self-control.  The  use  of 
cocaine  in  no  sense  makes  the  operation  a  painless  one.  It  may 
moderate  it  ;  but  in  the  writer's  experience  the  operation  itself,  even 
with  the  local  anaesthesia,  is  an  extremely  painful  one. 

Hemorrhage  at  the  time  of  the  tonsillotomy  is  apt  to  be  profuse 
in  young  children  and  in  adults  when  the  guillotine  is  used.  In  the 
case  of  children  it  soon  ceases,  but  in  adults  it  may  be  troublesome. 
This,  however,  in  the  case  of  adults  is  considerably  lessened  by  re- 
moving the  tonsils  by  means  of  the  cold  wire  snare,  electric  snare,  or 
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electric  guillotine.  As  precautionary  measures,  it  is  advisable  that 
the  patient,  subsequent  to  the  operation,  be  not  allowed  to  lie  down, 
but  assume  a  semirecumbent  position;  that  the  blood  be  allowed  to 
•escape  from  the  mouth  without  any  effort  on  the  part  of  the  patient; 
therefore,  all  clearing  of  the  throat  should  be  avoided,  and  the  use 
of  the  voice  abstained  from  (secondary  hemorrhage  two  days  after 
the  operation  has  been  met  with  in  the  writer's  experience,  due  to 
the  want  of  the  last  observation).  Food,  in  as  concentrated  a  form 
as  possible,  and  requiring  but  little  mastication,  should  form  the  diet. 
The  hemorrhage,  when  moderate,  is  usually  arrested  by  the  use  of 
iced  cold  drinks  or  small  pieces  of  ice  held  in  the  mouth.  Locally, 
a  solution  of  adrenalin  chloride  (1  :  1000),  applied  by  means  of  a 
pledget  of  cotton-wool  held  against  the  bleeding  surface,  will  in  some 
cases  act  well. 

A  mixture  of  gallic  and  tannic  acid  in  the  proportion  of  one  to 
three,  with  sufficient  water  to  make  a  thick  paste,  applied  by  means 
of  the  index  finger,  has  also  proved  of  use.  The  use  of  the  perchloride 
tincture  of  iron  must  be  applied  with  caution,  the  cotton-wool  swab 
should  not  be  surcharged,  as  otherwise  it  will  then  flow  into  the 
pharynx  and  cause  unpleasant  symptoms.  If,  however,  the  hemor- 
rhage be  very  profuse,  these  measures  are  of  little  avail;  then  one 
must,  with  good  illumination,  carefully  search  for  the  bleeding  point 
and  catch  it  by  means  of  a  pair  of  long  artery  forceps,  and  if  possible, 
a  ligature  placed  around  il ;  if  not,  then  the  stump  of  the  tonsil  must 


Fig.  520. 


Butt's  tonsillar  hEemostat. 


be  well  drawn  out  and  a  strong  ligature  placed  around  its  base. 
Butt's  tonsillar  lnemostat  (Fig.  520)  has  been  found  of  service  in 
arrest  ins;  hemorrhage. 

Wingrave  has  drawn  attention  to  the  occurrence  of  a  rash  (either 
papular,  roseolar,  or  erythematous  in  type)  following  tonsillotomy; 
but,  as  many  of  the  patients  operated  upon  were  taking  sodium 
salicylates  and  potassium  bromide,  the  importance  of  its  occurrence 
can  be  of  little  moment. 

The  after-treatment  of  cases  of  tonsillotomy  is  absolute  rest  in 
bed  for  two  or  three  days,  the  use  of  soft  food,  and  on  the  third  day 
an  alkaline  and  antiseptic  spray  or  gargle.    The  reaction  is  usually 
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slight,  and  on  the  second  or  third  day  a  thin  white  pellicle  is  seen 
on  the  surface  of  the  cut  tonsil,  which,  however,  soon  disappears. 
General  tonic  treatment  is  especially  indicated  in  strumous  children 
after  such  operative  procedures. 

4.  Enucleation.  In  order -to  carry  out  this  method  of  removing 
the  tonsil  the  anterior  pillar  is  drawn  to  one  side,  and  by  means  of 
the  index  finger  the  tonsil  is  removed  from  its  bed.  This  may  be 
further  assisted  by  lifting  out  the  tonsil  by  means  of  a  pair  of  forceps ; 
the  bleeding  is  usually  free  but  easily  arrested  by  pressure. 

Foreign  Bodies  in  the  Tonsils.  These  may  be  of  any  kind  or 
nature,  the  most  common  being  fish-bones,  spiculse  of  bone,  bristles 
of  a  tooth-brush,  and  husks  of  grain.  The. most  common  site  is  the 
centre  of  the  tonsil ;  but  frequently  they  are  hidden  behind  the  ante- 
rior pillar  of  the  fauces.  By  repeated  swallowing  the  foreign  body, 
and  especially  in  the  case  of  fish-bones,  is  apt  to  be  driven  deeply 
into  the  substance  of  the  tonsil,  leaving  a  very  minute  portion  of  it 
exposed.  Sometimes  this  portion  is  covered  with  secretion,  and  at 
first  sight  the  foreign  body  may  be  overlooked.  It  will,  therefore, 
become  necessary  when  there  is  difficulty  in  finding  it,  to  mop  off 
any  secretion  which  may  be  covering  the  tonsil.  The  removal  of 
foreign  bodies  in  this  region  is  easily  accomplished  by  means  of  a 
pair  of  forceps,  giving  immediate  relief  to  the  symptoms  produced 
by  its  presence. 

Tonsilloliths.  Frequently  the  retained  cheesy  secretion  in  the 
crypts  undergoes  calcareous  degeneration,  constituting  what  it  known 
as  a  calculus  or  tonsillolith.  They  vary  in  consistency,  chemical 
composition,  and  size. 

Symptoms.  The  presence  of  a  calculus  may  produce  no  symptoms 
at  all,  and  may  be  accidentally  discovered ;  usually,  however,  there 
is  a  sense  of  fulness  about  the  tonsil,  frequent  attacks  of  subacute 
tonsillitis  and  cough  may  also  be  present.  The  existence  of  such  a 
condition  is  usually  discovered  by  probing  the  tonsil,  although  the 
calculus  itself  may  sometimes  be  visible  within  the  crypt. 

Treatment.  Single  and  small  calculi  may  often  be  dislodged  by 
means  of  a  curette  or  probe,  or  it  may  be  so  engaged  in  the  tonsil 
that  it  is  necessary  to  enlarge  the  opening  freely  in  order  to  extract  it. 

Benign  Tumors  of  the  Tonsils.  The  most  common  of  the  benign 
tumors  of  the  tonsil  are  the  papilloma,  fibroma,  fibrochondroma,  angi- 
oma, and  echinococcus  cysts  also  occur.  These  tumors  may  be  either 
sessile  or  pedunculated.  When  sessile  they  cause  little  or  no  dis- 
turbance ;  but  when  pedunculated  they  may  produce  symptoms  re- 
floxly,  such  as  cough,  spasm  of  the  glottis,  difficulty  in  swallowing, 
attacks  of  dyspnoea,  and  even  asphyxia.  Their  removal  is  easily 
accomplished  by  either  the  scissors  or  snare. 

Malignant  Tumors  of  the  Tonsils.  These  embrace  sarcomata 
(lymphosarcoma  and  fibrosarcoma)  and  carcinomata. 

Sarcomata.  Sarcoma  of  the  tonsil  may  occur  at  any  age,  but  is 
usually  found  in  young  individuals  between  the  ages  of  fifteen  and 
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twenty-five  years.  It  is  said  to  be  more  common  in  men,  bu1  in 
the  writer's  cases  (six)  they  were  all  in  females,  and  the  ages  were 
between  fifteen  and  thirty  years.  This  disease  only  attacks  one 
tonsil. 

Symptoms.  The  symptoms  are  usually  those  of  a  mild  attack  of 
tonsillitis,  for  which  the  patient  is  continually  treated,  or  it  is  even 
regarded  as  an  enlarged  tonsil,  and  when  the  tumor  becomes  defin- 
itely pronounced,  it  is  then  regarded  and  treated  as  a  case  of  "quinsy." 
The  pain  in  sarcoma  is  not  a  marked  feature,  and  when  present  is 
not  a  continuous  one,  but  is  of  a  rather  dull  character,  in  contradis- 
tinction to  the  sharp  lancinating  pain  of  carcinoma.  There  is  a 
feeling  of  fulness  about  the  throat,  and  deglutition  is  difficult,  which 
gradually  increases  with  the  size  of  the  tumor.  The  voice  becomes 
thick,  and  as  the  case  advances  respiration  becomes  difficult,  necessi- 
tating tracheotomy;  deglutition  at  such  a  stage  is  usually  impossible. 
Emaciation  is  not  a  marked  symptom  in  the  early  stage  of  the  dis- 
ease, but  these  patients  usually  are  very  anaemic.  There  is  little 
tendency  to  ulceration,  and  hemorrhages  are  therefore  rather  infre- 
quent. The  lymphatic  glands  are  not  usually  enlarged.  In  ad- 
vanced cases  there  is  often  some  febrile  disturbance.  Upon  examina- 
tion in  the  early  stage  of  the  disease  the  tonsil  shows  a  little  fulness; 
it  is  pushed  toward  the  median  line,  and  the  soft  palate  in  its  imme- 
diate neighborhood  shows  a  slight  fulness,  and  I  he  bloodvessels  become 
more  numerous  and  dilated.  (Plate  XXX.,  Fig.  1.)  The  condition 
gradually  increases  until  the  isthmus  of  the  fauces  is  closed. 

Diagnosis.  In  the  early  stage  sarcoma  of  the  tonsil  often  resembles 
a  subacute  parenchymatous  tonsillitis  or  a  hypertrophied  tonsil,  but 
the  inflammatory  condition,  in  spite  of  all  treatment,  still  continuing 
should  lead  to  suspicion.  The  question  of  a  gummatous  infiltration 
is  easily  solved  by  the  use  of  antisyphilitic  treatment. 

Treatment.  In  the  early  stage  the  tumor  may  be  enucleated  by 
incising  the  capsule  with  the  galvanocautery  knife;  in  the  more  ad- 
vanced stage  of  the  affection  a  more  extensive  operation  by  means 
of  pharyngotomy  may  be  undertaken.  But  for  steps  involving  such 
operative  procedure  reference  to  standard  surgical  works  is  advised. 
In  this  kind  of  malignant  growth  Coley's  serum  has  been  used  in 
some  cases  with  benefit;  in  two  of  the  author's  cases  this  method  of 
treatment  proved  of  no  avail.  In  hopeless  cases  palliative  measures 
are  called  for,  and  tracheotomy  may  be  needed  as  a  relief  to  the 
dyspnoea. 

Carcinoma.  In  carcinoma  of  the  tonsil  the  affection  usually  shows 
itself  as  an  epithelioma.  As  a  primary  growth  it  is  rare,  usually  being 
an  extension  from  the  surrounding  structures.  It  is  a  disease  of 
middle  and  advanced  ages;  the  tumor  rapidly  enlarges,  and  may  pre- 
sent itself  as  an  apparently  enlarged  tonsil  (Plate  XXX.,  Fig.  2);  but 
upon  a  careful  examination,  whereby  the  posterior  and  internal  sur- 
faces of  the  tonsil  are  thoroughly  exposed,  an  ulcerated  condition  may 
be  observed.    (Plate  XXX.,  Figs.  3  and  4.)   The  pain  is  often  marked 


PLATE  XXX. 

FIG.  I. 


Figs.  1  and  2.  Primary  Epithelioma  of  Tonsil,  showing  the 
initial  stage.  Fig.  3.  The  Ulcerated  Surface  Exposed.  Fig.  4. 
Showing  the  Extension  of  the  Lesion.    (Author's  case.) 
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and  lancinating  in  character,  extending  into  the  ear  on  the  same  side, 
aggravated  by  deglutition,  but  occurring  independently  of  it.  The 
flow  (if  saliva  is  increased,  and  the  discharge  from  the  ulcerated  surface 
is  usually  fetid.  Glandular  involvement  is  early  and  the  progress  of 
the  disease  rapid,  involving  the  adjacent  structures.  The  effects  upon 
the  constitution  are  marked  anaemia  and  cachexia. 

Diagnosis.  The  disease  may  be  confounded  with  primary  or  tertiary 
syphilitic  manifestations,  but  treatment  directed  toward  this  as  a  pos- 
sible cause  will  clear  up  the  question.  Microscopic  examination 
of  a  portion  will  assist  in  aiding  the  diagnosis  in  many  cases. 

Treatment.  Dealing  with  these  cases  by  means  of  the  snare  and  gal- 
vanocautery  knife  are  not  to  be  advocated,  but  the  more  thorough 
surgical  measures  are  indicated,  and  reference  should  be  made  to 
.standard  surgical  works  for  the  methods  of  operative  technique. 

The  Lingual  Tonsil.  This  tonsil  is  situated  at  the  root  of  the 
tongue  and  just  in  front  of  the  epiglottis.  In  structure  it  is  similar 
to  the  faucial  tonsil  and  belongs  to  the  ring  of  lymphatic  tissue  de- 
scribed as  the  "  Ring  of  Waldeyer."  In  some  cases  the  tonsil  is  divided 
by  a  median  line,  thus  giving  to  it  an  appearance  of  two  distinct 
glands.  This  tonsil  is  subject  to  many  of  the  same  affections  which 
.attack  the  faucial  tonsils,  especially  the  acute  catarrhal,  lacunar,  and 
phlegmonous  inflammation,  mycosis,  tuberculosis,  and  syphilitic  mani- 
festations. The  appearance  of  these  conditions  is  similar  to  those  seen 
in  the  faucial  tonsils,  and  repetition  of  either  their  subjective  or  objec- 
tive symptoms  and  treatment  is  unnecessary. 

The  commonest  form  of  affection  of  this  tonsil  is  hypertrophy.  The 
affection  is  one  of  adult  life,  and  is  more  common  in  females  than  in 
males.  It  is  frequently  met  with  in  hysterical  subjects,  and  is  pro- 
ductive of  the  condition  known  as  "globus  hystericus."  It  produces 
symptoms  of  a  feeling  of  a  foreign  body  in  the  throat,  irritating  cough, 
and  a  weakness  of  the  voice  in  many  cases.  The  treatment  is  carried 
out  on  the  same  lines  as  that  for  hypertrophy  of  the  faucial  tonsil,  and 
consists  in  the  use  of  either  the  galvanocautery  or,  in  cases  where  the 
enlargement  is.  considerable,  of  the  guillotine  especially  devised  for 
that  purpose.    (Fig.  521.) 

Fig.  521. 


Lingual  guillotine. 

The  lingual  tonsil  may  also  be  invaded  by  the  following  tumors: 
■fibroma,  papilloma,  lipoma,  angioma,  and  cysts.  A  portion  of  the 
thyroid  gland  may  in  some  cases  be  seen,  and  is  then  due  to  a  previous 
state  of  the  thyroglossal  duct. 
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A  "varicose  condition  of  the  veins  a1  the  base  of  the  tongue  is 
sometimes  met  with,  and  its  presence  in  some  cases  produces  a  feeling 
of  a  foreign  body  m  the  throat  and  often  paresthesia.  \  erv  occasion" 
ally  these  veins  may  be  the  source  of  hemorrhage;  and  this  has  riven 

rise  to  the  opinion  that  the  patient  has  had  an  ha*  tysis  The 

application  of  the  galvanocautery  point  will  relieve  many  eases 


Fig.  522. 


Showing  the  nasopharynx  and  the  laryngopbarynx  opened  Irom  behind.   (Modified  from 

Gray's  Anatomy.) 

The  nasopharynx  lies  between  the  base  of  the  skull  and  the  lower 
edge  of  the  soft  palate.  Into  this  space  the  following  openings  are 
observed :  the  posterior  nares  (two),  and  the  mouths  of  the  Eustachian 
tubes  (two).    (Fig.  522.) 

The  oropharynx  is  that  portion  of  the  pharynx  visible  when  the 
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Fig.  523. 


mouth  is  open  and  the  tongue  depressed  to  the  floor  of  the  mouth. 
(Fig.  523.) 

The  lai-yngopharynx  extends  from  a  line  drawn  horizontally  back- 
ward to  the  posterior  wall  of  the  pharynx  from  the  root  of  the 
tongue,  and  extends  to  the  upper 
border  of  the  cricoid  cartilage. 
(Fig.  522.) 

Malformations  and  Deformities 
of  the  Pharynx.  A  congenital 
malformation  rarely  met  with 
consists  of  the  pharynx  ending  in 
a  cul-de-sac  below  the  level  of  the 
cricoid  cartilage,  and  the  oesopha- 
gus terminating  in  the  posterior 
surface  of  the  trachea.  Another 
congenital  condition  is  the  occur- 
rence of  diverticula;  they  are 
found  in  the  lateral  wall  of  the 
pharynx,  and  are  clue  to  some 
modification  in  the  Closure  of  the 
first  postmandibular  visceral  cleft. 

These   diverticula  may  be  single       1.  Anterior  pillar.    2.  Posterior  pillar.  3. 

or  multiple  and  correspond  with    To°sil-    4-  Uvula-    5-  Toneue-  6-  Posterior 

c  A    1  1     •    xi     •   x    j_-  wal1  of  pharynx.    7.  Soft  palate.    8.  Hard 

that  of  Meckle  m  the  intestine.  paiate. 


Fig.  524. 


1.  Tensor  palati.    2.  Levator  palftti.   3.  Palatoglossus.  4.  Palatopharyngeus.   5.  Azygos  uvulae. 

6.  Hamular  process.  7.  Tongue. 
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Pharyngocele.  This  condition  consists  of  a  pouch-like  formation  in 
the  lower  pari  of  the  pharynx,  said  to  be  due  to  a  weakness  of  the 
constrictor  muscles  in  one  place. 

The  symptoms  which  occur  in  these  cases  of  diverticula,  or  pharyn- 
gocele are  practically  the  same.  Food  fails  to  reach  the  stomach,  and 
is  regurgitated  in  small  quantities  from  time  to  time.  If  a  bougie  is 
passed  it  is  arrested  in  its  course  to  the  oesophagus  by  entering  one  of 
the  pouches.  The  existence  and  situation  of  such  pouches  are  very 
materially  demonstrated  by  the  use  of  the  Roentgen  rays,  a  bougie  or 
other  foreign  body  having  first  been  passed  into  the  pouch. 

Stenosis  of  the  pharynx  may  occur  primarily  as  the  result  of  disease 
(syphilis,  tuberculosis,  scarlet  fever,  diphtheria,  smallpox,  and  ery- 
sipelas), or  traumatically  as  the  result  of  injuries  incident  to  the  swal- 
lowing of  corrosive  liquids  (carbolic  acid,  lye,  etc.),  of  scalding  water, 
or  inhalations  of  steam  in  considerable  quantity,  or  secondarily,  as 
the  result  of  pressure  from  the  following  conditions:  retropharyngeal 
abscess,  spinal  caries,  glandular  enlargements,  and  especially  when  the 
thyroid  gland  intervenes  between  the  trachea  and  upper  part  of  the 
•oesophagus,  as  the  writer  has  seen  in  several  cases  of  enlarged  thyroid. 

Wounds  of  the  soft  palate,  tonsils,  and  pharynx  frequently  occur 
as  the  result  of  the  action  of  corrosive  liquids  or  of  the  entrance  of  a 
foreign  body  through  violence  applied  to  it.  Among  such  foreign 
bodies  are  pipe-stems,  pieces  of  wood,  or  metal.  Injury  involving 
complete  perforation  of  the  soft  palate  and  partially  involving  the 
posterior  wall  of  the  pharynx  has  been  seen  by  the  writer  in  two  cases: 
in  one  it  was  due  to  the  child  falling  while  he  had  a  pea-shooter  in  his 
mouth,  the  other  occurred  in  a  man  falling  while  in  an  intoxicated 
condition  and  striking  his  pipe,  which  he  held  in  his  mouth  at  the  time 
of  the  accident .  In  some  cases  the  injury  may  be  of  such  a  nature  as 
to  involve  important  bloodvessels  in  the  throat,  and  when  this  does 
occur  hemorrhage  may  lead  to  a  fatal  result. 

Anomalous  distribution  of  the  ascending  pharyngeal  arteries  is  some- 
times to  be  seen  in  the  posterior  wall  of  the  pharynx.  The  most 
common  anomaly  is  to  see  the  artery  coursing  upward  on  the  posterior 
wall  close  to  the  lateral  wall  of  the  pharynx,  ft  may  occur  on  one 
or  both  sides:  less  frequently  it  has  been  observed  coursing  trans- 
versely from  one  side  to  the  other.  The  internal  carotid  artery  has 
been  found  to  take  an  irregular  course"  and  appeal'  just  under  the 
mucous  membrane  in  the  lateral  wall  of  the  pharynx  (Kelly).  Such 
conditions  would  render  operative  measures  in  this  region  very  dan- 
gerous. 

DISEASES  OF  THE  PHARYNX. 

Acute  Pharyngitis.  Etiology.  Among  the  causes  of  an  acute 
inflammatory  condition  of  the  pharynx  may  be  mentioned  sudden 
exposure  to  "cold,"  the  existence  of  a  chronic  catarrhal  pharyngitis, 
the  extension  of  catarrhal  conditions  from  the  nose  and  nasopharynx, 
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a  gouty  or  rheumatic  diathesis,  gastric  or  intestinal  disorders,  acute 
infectious  fevers  (measles,  scarlet  fever,  smallpox,  typhoid  and 
typhus);  sometimes  the  use  of  certain  drugs  may  cause  it,  such  as 
iodide  of  potassium,  mercury,  antimony,  arsenic,  and  occasionally 
the  salicylates;  the  excessive  use  of  tobacco  or  alcohol,  highly- 
seasoned  food  and  confinement  in  close  and  ill-ventilated  rooms. 

Symptoms.  These  are  usually  ushered  in  by  a  chilliness  and  feeling 
of  malaise;  the  throat  is  sore,  especially  when  swallowing,  the  pain 
extending  upward  to  the  ears;  there  is  a  feeling  of  irritation  and  a 
desire  to  frequently  clear  the  throat.  The  general  disturbance  de- 
pends upon  the  severity  of  the  local  conditions.  Upon  examination 
the  color  of  the  mucous  membrane  covering  the  soft  palate,  uvula, 
pillars  of  the  fauces  and  posterior  wall  of  the  pharynx  is  seen  to  be  a 
bright  pink  or  livid  hue.  Its  surface  in  the  early  stage  is  dry,  and 
numerous  dilated  vessels  are  visible;  the  uvula  and  edge  of  the  soft 
palate  may  be  slightly  cedematous;  later  on  the  secretions  form 
which  at  first  are  clear  mucus,  but  later  become  mucopurulent. 

Treatment.  In  severe  cases,  and  even  in  mild  cases  occurring  in 
frail  individuals,  confinement  to  bed  is  advisable.  At  the  outset  a 
mercurial  (gr.  iij  calomel)  followed  in  six  hours  by  a  Seidlitz  powder 
is  to  be  given.  Should  the  temperature  be  elevated  and  the  pulse 
full,  tincture  of  aconite  (B.  P.)  in  two-minim  doses,  hourly  admin- 
istered, Mall  greatly  relieve  the  discomfort  experienced  in  the  early 
stage  of  the  disease.  Salol  (gr.  iij)  combined  with  phenacetin  (gr.  iv) 
or  benzoate  of  soda,  or  salicylate  of  soda,  will  be  found  beneficial 
where  there  is  a  rheumatic  history.  Locally,  small  pieces  of  ice  to 
suck  or  ice-bags  to  the  throat  will  be  found  comfortable.  The  dryness 
so  frequently  complained  of  may  be  relieved  by  steam  inhalations 
of  compound  tincture  of  benzoin  (one  drachm  to  the  half-pint). 
The  use  of  an  oil  spray  such  as  the  following  will  give  relief  to  the 
pain: 

Menthol, 

Camphorse,  aa  gr.  ij. 

01.  gaultherise,  TTlj. 
Alboline,  Sj. 
Sig.   Use  as  a  throat  spray  hourly. 

When  the  secretions  have  begun  to  form,  then  an  alkaline  spray 
is  indicated,  such  as: 

Sodii  bicarbonatis, 
Sodii  birboratis, 

Sodii  chloridi,  aa  gr.  iij. 

AquEe,  Sj. 

Later  on,  when  the  secretion  has  become  mucopurulent,  then  a 
slightly  astringent  spray,  used  about  three  times  daily,  is  indicated: 

Liq.  hydrastis,  ITlxv. 
Tr.  lavandulae  co.,  ITliij. 
Aquae,  ad  Sj. 

Chronic  Pharyngitis.  This  may  be  defined  as  a  chronic  inflam- 
mation of  the  mucous  membrane  of  the  pharynx  and  adjacent  struc- 

64 


1010 


NOSE  AND  TIIJioA  T. 


tures,  attendant  with  structural  changes  in  the  glandular  elemenl  or 
connective  tissue.  It  may  be  conveniently  considered  under  three 
headings: 

1.  Simple  chronic  pharyngitis. 

2.  Chronic  granular  pharyngitis. 

3.  Atrophic  pharyngitis. 

Simple  Chronic  Pharyngitis.  Etiology.  This  may  be  the  sequence 
of  subacute  or  acute  attacks  of  pharyngitis  as  the  result  of  an  exten- 
sion of  chronic  nasal  catarrh,  the  existence  of  nasal  and  pharyngeal 
conditions  producing  buccal  respiration;  the  abuse  of  tobacco  and 
alcohol,  the  use  of  highly-seasoned  foods,  gastric  and  hepatic  dis- 
turbances, anaemia,  tuberculosis,  and  syphilis  all  act  as  etiological 
factors;  occupation,  where  a  great  deal  of  dust  or  irritating  vapor 
is  present  in  the  atmosphere. 

Symptoms.  They  are  those  of  an  acute  pharyngitis  considerably 
modified.  The  most  prominent  symptom  is  the  clearing  of  the  throat 
to  such  a  degree  that  the  patient  may  retch  or  even  vomit  in  his 
endeavors  to  clear  the  throat  of  secretion.  This  retching  as  the  result 
of  such  efforts  is  usually  found  in  those  individuals  who  indulge  too 
freely  in  the  use  of  alcohol  and  tobacco;  the  voice  may  become  husky, 
and  frequent  efforts  are  made  io  clear  it.  In  those  who  sing  there 
is  often  a  difficulty  experienced  in  reaching  the  higher  notes  of  the 
register.  Cough  may  be  present,  especially  when  associated  with  an 
elongated  uvula ;  repeated  efforts  of  coughing  or  clearing  of  the  throal 
may  lead  to  a  slight  rupture  of  minute  bloodvessels  and  show  itself 
as  minute  specks  of  blood  in  the  expelled  secretion.  Upon  examina- 
tion, which  not  infrequently  is  made  with  difficulty,  on  account  of 
the  extreme  irritation  of  the  mucous  membrane,  one  observes  the 
mucous  membrane  of  the  pillars  of  the  fauces,  soft  palate,  and  uvula 
to  be  very  hypersemic.  The  color  may  vary  from  a.  bright  red  to  a 
livid  hue.  The  posterior  wall  of  the  pharynx  shows  numerous  dilated 
vessels,  and  its  surface  is  covered  with  a  very  tenacious  mucous 
secret  ion. 

Treatment.  The  basis  of  treatment  in  the  majority  of  cases  lies 
in  the  correction  of  faulty  habits;  the  use  of  stimulants  and  tobacco 
should  be  strictly  interdicted;  a  gouty  or  rheumatic  diathesis  should 
receive  proper  attention;  heavy  and  high  living  individuals  should 
be  advised  as  to  their  proper  dietary,  and  any  existing  nasal  or  naso- 
pharyngeal condition  likely  to  produce  buccal  respiration  should  be 
corrected.  Locally,  after  the  throat  has  been  cleared  of  any  adherent 
mucus  by  means  of  an  alkaline  spray,  a  solution  of  nitrate  of  silver 
(gr.  x  to  5j)>  protargol  (gr.  xv  to  §j),  or  zinc  chloride  (gr.  xx  to  5j) 
may  be  applied  by  means  of  a  cotton-wool  swab. 

Chronic  Granular  Pharyngitis.  This  is  characterized  by  a  chronic 
inflammation  of  the  mucous  membrane  with  hypertrophy  of  the 
lymphoid  follicles. 

Etiology.  In  enumerating  causes  for  this  affection  one  requires,  to 
a  great  extent,  to  repeat  those  acting  as  causes  in  chronic  pharyn- 
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gitis,  and  for  these  one  is  referred  to  that  section.  In  addition,  the 
improper  use  of  the  voice,  either  in  speaking  or  singing,  will  act  as 
a  cause.  This  has  led  to  the  name  "clergyman's  sore-throat"  being 
given  to  it. 

Symptoms.  There  is  a  feeling  of  more  or  less  discomfort  in  the 
throat,  frequent  clearing  away  of  a  rather  tenacious  mucous  secretion, 
the  voice  is  often  husky  or  weak  and  the  use  of  it  leads  to  a  feeling 
of  fatigue  and  an  aching  sensation  of  the  muscles  of  the  neck.  One, 
however,  must  not  be  misled  that  in  each  patient  in  whom  such 
symptoms  are  present  they  necessarily  are  of  local  origin.  The 
writer  believes  that  many  of  the  local  symptoms  and  conditions  pro- 
duced in  singers  and  speakers  are  due  to  improper  methods  of  voice 
production.  Upon  examination  the  posterior  wall  of  the  pharynx 
shows  the  glandular  element  to  be  distinctly  enlarged  and  hyperamfic ; 
the  enlargement  varies  in  size  from  that  of  a  pin's  head  to  that  of 
a  pea.  The  surrounding  mucous  membrane  is  pale,  and  on  its  surface, 
coursing  toward  these  so-called  "granulations, "  are  several  fine  blood- 
vessels. This  collection  of  "granulations"  is  often  very  marked  in 
young  children  who  are  the  subjects  of  postnasal  growths.  (Fig.. 
525.)  Frequently  bands  of  hypertrophiecl  tissue  are  to  be  seen  on 
the  lateral  wall  of  the  pharynx  and  just  behind  the  posterior  pillars. 
The  hypertrophy  continues  into  the  nasopharynx  with  the  salpingo- 
pharyngeal fold.  This  condition  is  called  by  many  authors  "  pharyn- 
gitis lateralis  l^pertrophica. " 

Treatment.  This  should,  as  in  the  case  of  all  local  troubles,  be' 
directed  toward  the  investigation  of  the  general  health  for  causes,, 
and  these  corrected.  Any  ansemic,  lithce- 
mic,  or  gouty  condition  should  receive 
proper  attention,  and  the  use  of  alcohol 
and  tobacco  should  be  prohibited  if  act- 
ing as  an  exciting  cause.  Nasopharyn- 
geal conditions  should  be  carefully  inves- 
tigated and  suitable  treatment  applied. 
Locally,  in  pronounced  cases,  the  best 
form  of  treatment  is  the  application  of 
the  galvano cautery  to  each  granule  and 
destroying  the  bloodvessels  which  supply 
it.  This  should  be  very  carefully  clone. 
The  application  of  chromic  acid,  trichlor- 
acetic acid,  or  silver  nitrate  fused  on  a 
probe  is  also  advocated;  but  the  appli- 
cation of  any  such  escharotic  is  not  so 
easily  limited  as  the  use  of  the  galvano- 
cautery.  The  galvano  cautery  point 
should,  when  being  used,  be  brought  only  to  a  dull  red  heat.  Mayer 
has  very  successfully  used  a  specially  formed  curette  for  removal  of 
these  granulations,  and  claims  to  have  had  very  satisfactory  results. 
The  curette  as  used  by  him  is  seen  in  Fig.  526. 


FfG.  525, 


Granular  pharyngitis.  (Coakley.) 
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Preceding  the  use  of  any  one  of  the  foregoing  methods,  each  "gran- 
ule" to  be  so  treated  should  receive  an  application  of  a  10  per  cent, 
solution  of  cocaine.  In  the  case  of  the  lateral  hypertrophy  the  hands 
may  be  so  thick  as  to  require  excision  by  means  of  scissors  and  for- 
ceps; but  in  this  procedure  one  must  be  careful  not  to  exceed  the 
requirements  of  the  case  by  overdoing  it. 


Fig.  526. 


Atrophic  Pharyngitis.  This  is  characterized  by  atrophy  of  the 
mucous  membrane  and  glandular  structure  contained  in  it.  It  is 
held  by  some  writers  to  be  a  sequence  of  a  chronic  pharyngitis,  and 
by  others  to  originate  per  se.  It  may  follow  severe  cases  of  diph- 
theria or  scarlet  fever,  or  may  occur  in  the  course  of  diabetes  or 
Bright \s  disease.  It  is  usually  an  evidence  of  the  same  process  exist- 
ing in  the  nose  and  nasopharynx.  A  dry  condition  of  the  pharynx, 
not  necessarily  atrophic,  may  be  produced  by  mouth-breathing  anil 
excessive  smoking. 

Symptoms.  The  symptoms  are  those  of  a  feeling  of  dryness  in  the 
throat  and  a  desire  to  frequently  clear  it.  Upon  examination  the 
wall  of  the  pharynx  looks  dry  and  glazed.  The  pharynx  looks  spa- 
cious in  many  cases,  and  the  mucous  membrane  is  covered  with  a 
thin  layer  of  hardened  secretion  which,  when  removed,  reveals  often 
a  rather  congested-looking  mucous  membrane. 

Treatment.  The  general  state  of  the  patient's  health  must  be  care- 
fully investigated  and  treatment  directed  to  any  existing  diseases 
which  might  possibly  act  either  as  an  exciting  or  a  predisposing  cause. 
Locally,  the  use  of  alkaline  sprays  such  as  Dobell's  solution  or  Seller's 
tablets  will  assist,  in  some  cases  to  remove  the  hardened  secretion. 
The  subsequent  application  of  a  mixture  such  as  the  following  will 
be  of  benefit: 

Iodini,  gr.  v. 

Polas-ffi  iodidi,  gr.  ij. 

Glycerin!,  si  ij. 

Aqure,  5  j. 

Steam  inhalations,  such  as  compound  tincture  of  benzoin,  one 
drachm  to  the  half-pint,  or  the  following,  will  be  of  use  in  relieving  the 
dryness : 

Creasote,  mjxxx. 
Magnesias  carbon  is  levis,       gr.  xl. 
Aquse,  3j. 
Sig.   One  teaspoonful  in  half  a  pint  of  boiling  water,  and  use  as  an  inhalation  night  and  morning. 

These  inhalations  give  the  most  benefit  when  the  pharynx  has  been 
thoroughly  cleared  of  any  dried  secretion.    One  must  bear  in  mind 
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that  the  above  measures  are  only  a  means  to  make  the  patient  more 
comfortable,  for  the  disease  in  its  advanced  form  is  practically  in- 
curable. 

Acute  Phlegmonous  Pharyngitis  (Ludwig's  Angina).  Senator  de- 
fines this  condition  as  "a  diffuse  purulent  inflammation  in  the  deeper 
tissues  of  the  pharyngeal  mucous  membrane,  which  thence  is  propa- 
gated to  the  larynx  and  the  glands,  and  secondarily  involves  also 
other  organs.  The  disease  has  attacked  persons  previously  in  full 
health  and  without  any  etiological  factor  being  demonstrable."  As 
a  primary  disease  it  is  rare  and  often  fatal. 

Symptoms.  The  onset  is  marked  by  a  rigor  or  chilliness.  The  first 
symptom  referable  to  the  throat  is  dysphagia,  which  suddenly  sets  in. 
This  is  closely  followed  by  hoarseness,  dyspnoea,  and  even  laryngeal 
stridor.  There  is  considerable  difficulty  in  getting  rid  of  the  secre- 
tions of  the  throat,  which  are  very  tenacious  in  character.  The  fever 
is  high  (103° to  105°),  and  the  pulse  rapid  and  weak.  Upon  examination 
either  one  or  both  tonsils  and  the  pharynx  on  one  side  or  both  show 
evidences  of  acute  inflammation;  the  color  is  of  a  very  deep  red  or 
livid  hue.  This  condition  may  extend  dowmvard,  involving  the  epi- 
glottis and  the  aryepiglottidean  folds.  These  parts  become  swollen 
and  distended,  accounting  for  the  increased  dysphagia,  stridor,  and 
the  deeply-pitched  tone  of  the  voice.  Externally,  a  board-like  hard- 
ness of  the  tissues  is  appreciable  on  palpation. 

Treatment.  The  condition  is  always  a  very  grave  one,  and  stimu- 
lating and  supporting  treatment  from  the  outset  is  indicated.  Iron 
and  quinine,  in  large  doses,  should  be  given;  cold  to  the  throat  by 
means  of  ice-bags  or  Leiter's  ice-coil  should  be  used.  Frequently 
scarification  of  the  epiglottis  and  aryepiglottidean  folds  will  reduce 
the  swelling  of  these  parts  and  render  the  dysphagia  and  stridor  less 
marked.  When  symptoms  of  obstruction  to  respiration  set  in,  trache- 
otomy is  called  for. 

Gangrenous  pharyngitis  is  a  rare  disease,  and  is  found  occurring 
as  a  sequence  of  a  severe  attack  of  scarlet  fever,  measles,  diphtheria, 
or  smallpox.  It  may  not  be  limited  to  the  pharynx  itself,  but  have 
had  its  beginning  in  the  soft  palate  or  tonsils,  and  extended  to  the 
pharynx,  or  vice  versa.  General  sustained  and  stimulating  treatment 
is  indicated,  with  cleansing  of  the  local  condition  by  the  use  of  anti- 
septics. 

Herpes  of  the  Pharynx.  This  affection  is  characterized  by  the 
presence  of  small  vesicles  on  either  the  soft  palate,  uvula,  tonsils,  or 
buccal  mucous  membrane,  and,  more  rarely,  the  pharyngeal  wall,  epi- 
glottis, and  larynx.  It  occurs  as  the  result  of  exposure  to  cold  or 
septic  influence.  In  the  writer's  experience  it  occurred  in  three  cases 
during  the  course  of  an  attack  of  la  grippe.  It  may  attack  one  or 
both  sides. 

Symptoms.  Before  the  appearance  of  the  vesicles  there  is  a  feeling 
of  heat  and  pain  in  the  mouth  and  throat,  increased  salivation;  the 
febrile  disturbance  is  marked.    There  is  considerable  pain  when  mas- 
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bicating  or  swallowing.  Upon  examination  the  vesicles  appear  as 
small  blisters,  varying  from  a  pin's  head  to  twice  thai  size.    (Fig.  527  :. 

The  contents  of  the  vesicles  are  at  first  clear,  but  in  a  few  hours  he- 
come  turbid  and  yellow.  They  then  break  and  leave  an  underlying 
t^persemic  area. 

Treatment.  Nothing,  either  general  or  local,  has  been  found  to  ap- 
parently curtail  the  course  of  such  an  affection.  General  tonic  treat- 
ment is,  of  course,  indicated  and 
locally,  the  only  remedy  which  the 
writer  has  found  of  use  is  the  appli- 
cation of  orthoform  to  each  spot. 
The  disease  is  a  very  tedious  one  and 
the  course  apt  to  be  prolonged. 
This  affection  may  also  be  seen  in  a 
chronic  form,  where  the  vesicles  ap- 
pear and  disappear  only  to  reappear. 
The  vesicles  may  coalesce,  and  the 
exudate  may  appear  as  a  thin,  yel- 
lowish-white membrane.  The  con- 
dition is  unattended  by  any  general 
disturbance.  In  one  case  seen  by 
the  writei-  it  occurred  in  an  elderly 
man  who  had  been  operated  upon 
for  a  large  sarcoma  of  the  neck,  and 
the  occurrence  of  the  herpes  was 
probably  due  to  injury  of  some  of 
the  nerves. 

Another,  perhaps,  somewhat  allied 
affection  is  pemphigus.  This  shows 
itself  in  the  eruption  of  large  bulla? 
on  the  soft  palate,  uvula,  and  posterior  w  all  of  the  pharynx  or  larynx. 
Rarely  are  the  bullae  seen,  for  they  are  generally  ruptured  by  the 
slightest  contact,  and  their  previous  presence  is  shown  by  areas  of  a 
thin,  white  exudate  varying  in  size.  In  a  case  seen  by  the  writer  it 
was  attended  by  a  bullous  eruption  on  both  forearms.  No  treatment 
seems  to  avail  very  much  in  these  cases,  and  it  should  be  based  on 
general  principles. 

Parasitic  Diseases  of  the  Pharynx.  The  most  common  parasitic 
affections  of  the  pharynx  met  with  are :  first,  thrush ;  second,  mycosis. 

1.  Thrush.  This  affection  is  usually  met  with  in  children  who  have 
been  improperly  fed.  It  may  also  occur  in  adults  who  are  in  a  debili- 
tated state  of  health.  Hyperacidity  of  the  secretion  of  the  mouth 
favors  its  development.  This  condition  is  not  limited  to  the  pharynx, 
but  may  be  seen  on  the  soft  palate  and  buccal  mucous  membrane.  It 
is  due  to  the  presence  of  the  oiclium  albicans,  the  most  common  of 
vegetable  parasites  found  in  the  mouth. 

Symptoms.  In  infants  and  young  children  there  is  difficulty  in  swal- 
lowing and  a  regurgitation  of  food.    In  the  case  of  infants  they  refuse 
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food,  and  very  soon  become  badly  nourished  in  consequence.  Upon 
examination  the  mucous  membrane  of  the  mouth,  soft  palate,  and 
pharynx  may  seem  to  be  dotted  here  and  there  with  numerous  white 
opalescent  spots  of  exudation,  which,  when  removed,  reveal  the 
underlying  mucous  membrane  hypersemic.  The  use  of  the  microscope 
will  show  the  presence  of  the  filaments  of  the  oiclium  albicans. 

Treatment.  As  the  disease  is  of  a  parasitic  nature,  one's  efforts  must 
be  directed  to  the  destruction  of  the  parasite.  The  old-fashioned 
remedy  of  borax  and  honey,  painted  on  the  parts,  still  answers  very 
well.  Applications  of  a  weak  solution  of  nitrate  of  silver  (gr.  iij  to  §  j) 
will  also  be  found  useful.  The  general  hygiene  of  the  patient  must 
also  be  attended  to  as  well  as  that  of  the  oral  cavity. 

2.  Mycosis.  Mycosis  of  the  pharynx  is  a  chronic  affection  character- 
ized by  the  appearance  of  small  white  spots  on  the  tonsils,  posterior 
or  lateral  walls  of  the  pharynx,  and  clue  to  the  presence  of  the  vege- 
table parasite  leptothrix.  It  is  usually  met  with  in  adult  life,  and  is 
more  common  in  women  than  in  men.  All  catarrhal  conditions  of  the 
pharyngeal  mucous  membrane  favor  its  development,  as  also  do  debili- 
tated conditions  of  the  system,  dental  caries,  and  acidity  of  the  saliva. 
It  may  occur  on  any  or  all  portions  of  the  "lymphoid  ring"  of  Wal- 
deyer;  therefore,  it  is  seen  on  the  faucial,  lingual,  or  pharyngeal  tonsil, 
or  on  the  posterior  and  lateral  walls  of  the  pharynx  and  pillars  of  the 
fauces. 

Symptoms.  Very  frequently  there  are  no  symptoms  until  the  pa- 
tient has  accidentally  discovered  the  presence  of  "white  spots"  in 
the  throat  and  has  become  uneasy  about  them.  Sometimes  these 
patients  complain  of  a  feeling  of  a  foreign  body  in  the  throat  and  of  a 
desire  to  swallow  repeatedly,  or  frequently  clearing  the  throat.  Upon 
examination  "white  spots,"  varying  in  number,  are  seen  variously 
distributed  on  the  tonsils  (faucial  and , lingual),  posterior  and  lateral 
walls  of  the  pharynx,  and  in  the  nasopharynx.  These  spots  look  like 
white  bristly  points  standing  out  a  very  short  distance  from  the  mu- 
cous membrane  of  the  invaded  parts  and  to  which  they  tenaciously 
adhere.  Any  doubt  as  to  the  nature  of  the  affection  (liable  as  it  is  to 
be  confounded  with  such  affections  as  tonsillitis  or  diphtheria)  is  set 
at  rest  by  the  microscopic  examination.  In  this  affection  there  is 
an  entire  absence  of  any  general  disturbance. 

Treatment.  This  affection,  like  some  of  those  occurring  at  the  base 
of  the  tongue  (moderate  hypertrophy  of  the  lingual  tonsil  and 
"varix"),  is  apt  to  occur  in  neurotic  and  run-clown  individuals,  and 
therefore  attention  to  the  general  health  is  the  most  important.  When 
demanding  interference,  which  is  seldom,  the  use  of  the  galvanocautery 
points  to  each  spot,  which  is  a  tedious  process  when  the  spots  are 
numerous,  and  excision  of  the  invaded  parts,  where  possible,  are  the 
only  means  to  be  relied  upon.  The  use  of  local  antiseptics  (parasiti- 
cides), in  the  opinion  of  the  writer,  avails  nothing. 

Hemorrhage  from  the  pharynx  is  a  condition  occasionally  met 
with,  and  may  be  mistaken  for  haemoptysis.    It  is  usually  due  to  a 
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small  vessel,  either  on  the  posterior  wall  of  the  pharynx  or  root  of 
the  tongue,  being  ruptured  through  violent  efforts  to  clear  the  throal 
or  of  retching.  In  two  cases  the  writer  met  with,  it  occurred  always 
with  menstruation.  Cases  of  hemorrhage  of  the  throat  must  be  seen 
at  the  time  of  occurrence  in  order  to  be  sure  that  it  is  not  due  to 
pulmonary  disease.  When  the  bleeding  point  is  located  the  applica- 
tion of  the  galvanocautery  point  will  usually  suffice. 

Foreign  Bodies  in  the  Pharynx.  Foreign  bodies  which  are  found 
mthe  pharynx  may  be  of  any  nature,  but  are  usually  fish-bones, 
spiculse  of  bone,  bristles  of  a  tooth-brush,  coins,  nut-shells,  false 
teeth,  husks  of  grain,  etc.  They  may  become  lodged  in  the  sub- 
stance of  any  of  the  tonsils  in  the  case  of  sharp  penetrating  objects, 
behind  the  pillars  of  the  fauces,  in  the  epiglottic  fossa-,  in  the  pyri- 
form  sinus,  and  in  any  part  of  the  oesophagus,  but  especially  at  a 
point  opposite  the  cricoid  cartilage,  or,  through  efforts  at  coughing 
or  attempts  at  dislodgement,  they  may  be  found  in  the  nasopharynx. 

The  symptoms  present  depend  upon  the  nature,  size,  and  situation 
of  the  foreign  body.  Discomfort  from  a  feeling  of  irritation  in  the 
throat,  a  constant  desire  to  swallow,  even  to  inability  to  swallow, 
and  when,  from  its  size,  it  is  either  situated  at  the  entrance  to  the 

larynx,  and  is  in  such  a  way  as  to  interfere  with 
the  ingress  or  egress  of  air,  or  when  in  the  oeso- 
phagus, and  sufficiently  large  to  press  upon  the 
posterior  wall  of  the  trachea,  symptoms  of  dysp- 
noea may  be  present.  In  the  case  of  a  foreign 
body  being  lodged  in  the  nasopharynx,  which 
is  a  very  unusual  occurrence,  there  maybe  no 
symptoms  present  at  all,  either  from  its  small- 
ness  or  situation,  or  it  may,  when  large,  pro- 
P"naZaC>  X-  Juce  nasal  catarrh  and  obstruct  nasal  respira- 
thor'scase.)  tion.    In  the  writer  s  case  of  a  foreign  body  in 

the  nasopharynx,  it  was  an  ordinary  tailor's 
brass  thimble.  (Fig.  528.)  This  at  first  was  in  the  lower  part  of 
the  pharynx,  and,  perhaps,  on  reaching  the  entrance  to  the  larynx, 
it  was  blown  into  the  nasopharynx  through  violent  efforts  of  coughing. 
It  was  lodged  in  this  region  for  eighteen  years,  and  had,  when  the 
writer  saw  the  patient,  produced  a  chronic  nasopharyngitis  and  con- 
comitant symptoms  affecting  the  hearing.  One  must  be  sure  of  the 
exaci  location  of  the  foreign  body  before  any  attempt  is  made  to 
extract  it,  because  occasionally  symptoms  are  produced  simulating 
the  presence  of  a  foreign  body,  but  which  are  entirely  due  to  the 
scratching  or  abrading  0f  the  mucous  membrane  by  the  passage 
of  the  foreign  body  downward  into  the  oesophagus  and  stomach.  If 
the  foreign  body  be  situated  in  the  lateral  walls  of  the  pharynx  or 
the  upper  portion  of  the  oesophagus,  its  exact  locality  may  be  more 
clearly  defined  by  making  the  patient  retch  while  under  observation. 

The  removal  of  a  foreign  body  occurring  in  any  portion  of  the 
pharynx  can  readily  be  done  by  forceps  suitably  adapted  for  the 
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region  in  which  it  may  be  situated.  This  should  always  be  under- 
taken with  the  region  properly  illuminated. 

One  must  be  careful  in  not  mistaking  certain  anatomical  points 
for  foreign  bodies.  One  case  has  been  met  with  in  the  writer's  expe- 
rience where  the  family  physician  mistook  the  ascending  cornu  of  the 
hyoid  bone,  which  was  very  prominent  beneath  the  pharynx,  for  a 
supposed  foreign  body,  and  in  another  the  sharp  point  of  the  ham- 
ular  process  of  the  pterygoid  plate  of  the  sphenoid  bone  had  been 
mistaken  for  a  pin  supposed  to  have  been  impacted  in  the  naso- 
pharynx. 


Fig.  529. 


Forceps  of  Buck,  opening  antero-posteriorly. 


Fio.  530, 


Forceps  of  Fauvel,  opening  laterally. 


Tumors  of  the  Oropharynx.  Both  benign  and  malignant  tumors 
may  involve  this  portion  of  the  pharynx.  In  the  case  of  malignant 
growths  they  usually  are  an  extension  into  the  pharynx  from  disease 
in  the  neighboring  structures.  Primary  carcinoma  of  the  pharynx 
is  rare.  The  growths  most  commonly  met  with  in  this  region  are. 
considered  under  the  parts  they  especially  invade,  viz.:  soft  palate, 
uvula,  and  tonsils,  to  which  section  the  reader  is  referred.  Tumors 
of  the  nasopharynx  will  be  dealt  with  when  considering  diseases 
of  that  region. 

Retropharyngeal  Abscess.  Primary  retropharyngeal  abscess  is  a 
suppurative  process  which  takes  place  in  the  lymphatic  nodules  sit- 
uated between  the  prevertebral  fascia  and  the  tunica  pharyngea 
externa. 

Etiology.  The  disease  occurring  primarily  is  an  affection  of  infancy, 
between  the  ages  of  six  months  and  one  year.    It  is  uncommon  after 
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three  years  of  age,  and  the  reason  of  this  is  said  to  be  that  after  three 
years  of  age  the  chain  of  lymph  nodules  most  marked  up  to  that  age 
rapidly  disappears.  It  may  be  acute,  as  the  result  of  adenitis  and 
from  the  intimate  connection  between  the  lymphatics  of  the  pharynx 
and  those  of  the  soft  palate  and  tonsil,  or  it  may  be  a  secjuence  of 
an  inflammatory  condition  involving  these  regions  from  any  cause 
whatsoever.  The  disease  may  occur  in  tubercular  and  rhachitic 
children.  Retropharyngeal  abscess  when  occurring  secondarily  does 
so  as  a  sequence  of  spinal  caries,  and  is  then  chronic  in  its  nature. 
In  this  form  the  disease  is  more  frequent  in  adults,  and  the  pus  is 
situated  between  the  spinal  column  and  the  prevertebral  muscles 
and  ligaments.  It  may  occur  traumatically  from  the  impaction  of 
a  foreign  body  in  the  posterior  wall  of  the  pharynx. 

Symptoms.  The  symptom  first  showing  itself  is  the  refusal  by  the 
infant  to  continue  to  take  nourishment,  evidently  from  the  pain  and 
difficulty  of  swallowing.  The  child  is  restless  and  feverish.  As  the 
case  progresses  there  is  difficulty  in  breathing,  either  through  the 
nose,  if  the  abscess  be  seated  in  the  nasopharynx,  or  through  the 
larynx,  if  it  be  seated  low  clown  in  the  laryngopharynx.  In  the  first 
case  the  mouth  is  widely  open,  and  the  child  snores,  and  in  the  second 
case  there  is  laryngeal  stridor.  The  voice  has  a  nasal  character  and 
the  noise  like  a  hen  clucking  accompanies  respiration;  the  neck  is 
rigid,  and  the  head  is  held  toward  the  affected  side.  Cough  is  fre- 
quently present,  There  is  sometimes  a  marked  swelling  in  the  neck 
on  the  affected  side  between  the  sternocleidomastoid  muscle  and 
the  angle  of  the  lower  jaw.  The  abscess,  when  due  to  lymph  nodules 
breaking  down,  forms  rapidly,  but  when  due  to  bone  disease  develops 
slowly.  In  some  cases  there  is  only  a  lymphadenitis,  and  then  the 
symptoms  are  much  less  pronounced  and  not  as  urgent.  When  one 
proceeds  to  the  inspection  of  the  throat  this  should  be  done  very 
gently,  as  rough  handling  may  unexpectedly  rupture  the  abscess, 
with  perhaps  unplea.sa.n1  if  not  fatal  results.  It  may  be  necessary 
to  insert  a  mouth-gag  in  order  to  carry  out  this  inspection;  this  too 
should  be  gently  done  for  the  same  reason.  When  the  pharynx  is 
well  illuminated  a  swelling  occupying  either  a  central  or  lateral  posi- 
tion on  the  posterior  wall  of  the  pharynx  is  observed.  It  bulges 
forward,  and  may,  if  large  enough,  throw  the  soft  palate  forward  ; 
the  swelling  is  decidedly  hypersemic,  and  upon  examination  is  found 
soft  and  fluctuating.    (Plate  XXXI.) 

Diagnosis.  The  disease  has  been  mistaken  for  croup  and  quinsy ; 
but  a  careful  consideration  of  the  general  symptoms  and  inspection 
and  palpation  of  the  swelling  will  readily  lead  to  a  correct  diagnosis. 

Treatment.  In  cases  where  there  is  only  a  lymphadenitis  and  the 
symptoms  present  very  mild,  the  application  of  hot  fomentations 
and  general  tonic  treatment  have  led  to  the  absorption  of  the  inflam- 
matory condition.  When,  however,  there  are  distinct  evidences  of 
pus  being  present  operative  measures  are  at  once  indicated.  _  There 
are  two  methods  of  dealing  with  such  cases:  first,  by  an  incision 


PLATE  XXXI 


Retropharyngeal  Abscess.    (Author's  ease.) 
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through  the  pharyngeal  wall,  or,  second,  by  an  external  incision  in 
the  neck. 

1.  The  first  method  is  accomplished  as  follows:  The  child  is 
wrapped  in  a  blanket,  and  by  this  means  movements  of  the  arms  and 
legs  are  restricted.  The  nurse  holds  the  little  one  in  her  arms,  with 
the  child's  head  resting  on  her  left  shoulder;  the  head  should  then 
be  steadied  by  an  assistant.  The  mouth-gag  is  introduced  and  gently 
opened.  With  the  swelling  well  illuminated  a  vertical  incision  is 
made  into  the  centre  of  the  swelling  by  means  of  a  straight-backed 
knife.  The  exit  of  pus  is  rapid,  and  in  many  cases  considerable  in 
quantity,  and  as  a  forethought  to  such  an  occurrence  the  child's  head 
is  immediately  held  well  forward  and  downward  to  allow  the  pus  to 
escape  through  the  mouth,  which  otherwise  might  find  its  way  into 
the  larynx  and  produce  suffocation.  In  a  day  or  two  a  re-collection 
may  take  place,  necessitating  reopening  of  the  abscess.  In  rare  cases 
the  opening  of  the  abscess  may  not  give  relief  to  the  symptoms,  and 
then  one  must  make  a  careful  examination  for  the  possible  existence 
of  another  abscess  lower  down. 

This  method  of  operating  has  its  many  advocates,  but  there  are 
many  objections  to  it.  The  abscess  cannot  be  properly  drained, 
and  any  drainage  that  may  take  place  is  swallowed  by  the  child; 
the  opening  may  close  too  soon  and  pus  reaccumulate.  Proper  anti- 
septic precautions  cannot  be  taken,  and  there  is  always  a  danger  of 
suffocation  from  the  pus,  for,  no  matter  how  carefully  done,  one 
cannot  tell  how  rapidly  the  pus  may  escape. 

2.  By  an  external  incision  (Hilton's  method) :  This  operation 
should  be  carried  out  with  all  the  usual  steps  of  strict  asepsis.  The 
incision  is  made  behind  the  sternocleidomastoid  muscle,  beginning 
one  inch  below  the  tip  of  the  mastoid  process  and  extending  down- 
ward for  one  inch.  The  skin  and  fascia  are  incised  until  the  muscles 
forming  the  floor  of  the  posterior  triangle  of  the  neck  are  reached. 
Then  carry  out  the  rest  of  the  operation  by  means  of  blunt  instru- 
ments passing  behind  the  deep  vessels  and  nerves  of  the  neck.  This 
is  best  clone  by  means  of  a  grooved  director  and  with  one  finger  in 
the  pharynx.  When  the  abscess  cavity  is  reached  and  opened  a  pair 
of  forceps  should  be  inserted,  closed,  and  when  within  the  cavity 
opened  and  withdrawn  in  that  state;  this  will  enlarge  the  opening 
freely.  A  careful  examination  by  means  of  the  finger  will  enable  the 
operator  to  further  ascertain  the  existence  or  non-existence  of  any 
further  complication.  A  drainage-tube  of  good  size  is  then  inserted 
and  the  usual  aseptic  dressings  applied.  Subsequent  washing  out 
of  the  cavity  with  boric-acid  solution  may  be  necessary  for  a  few 
days,  and  at  the  end  of  a  week  the  tube  may  usually  be  withdrawn 
and  the  wound  allowed  to  close. 

The  writer,  in  his  experience,  believes  this  to  be  a  better  method 
of  operating  than  the  former,  on  account  of  the  better  drainage,  better 
; i sepsis,  and  that  the  operation  once  done  is  completed.  It  is  also 
a  more  surgical  and  more  scientific  method  of  procedure.  This 
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1  not  hod  of  operating  is  the  only  one  which  should  be  adopted  when 
dealing  with  the  chronic  form  of  retropharyngeal  abscess  associated 
with  spinal  caries.  In  these  cases  such  part  of  the  caries  as  it  is 
possible  to  remove  should  be  dealt  with.  Subsequent  to  any  opera- 
tive measures  the  patient  always  requires  general  tonic  treatment. 

DISEASES  OF  THE  NASOPHARYNX. 

Acute  Nasopharyngitis.  The  affection  localized  to  the  nasopharynx 
itself  is  very  seldom  met  with,  and  its  existence  as  a  primary  disease 
is  doubted  by  many,  it  usually  being  concomitant  of  an  acute  rhinitis. 

Etiology.  Usually,  it  is  an  extension  of  the  inflammatory  affection 
from  the  nose  or  pharynx.  Children  in  whom  there  is  an  enlarge- 
ment of  the  lymphoid  tissue  are  especially  prone  to  it.  It  may  occur 
in  the  course  of  any  of  the  exanthemata;  sudden  climatic  changes 
may  also  act. 

Symptoms.  The  symptoms  may  in  severe  cases  be  ushered  in  by 
a  chill  or  feeling  of  malaise;  there  is  a  sense  of  fulness  in  the  head 
and  slight  tinnitus  aurium,  dryness  at  the  back  of  the  nose,  and  deglu- 
tition is  painful.  Later  on,  that  is,  in  the  course  of  twenty-four  to 
thirty-eight  hours,  there  is  a  thin  mucous  discharge,  very  tenacious 
and  stained  with  blood,  which  subsequently  becomes  mucopurulent. 
At  this  stage  of  the  disease  there  is  on  the  pari  of  the  patient  a  desire 
to  hawk  and  expectorate,  and  the  voice  may  become  a  little  husky. 
In  children,  the  onset  is  marked  by  decidedly  febrile  disturbance, 
rapid  pulse,  and  high  temperature  (102°  to  104°  F.);  further,  many 
children  become  temporarily  mouth-breathers  because  of  the  involve-' 
ment -of  the  pharyngeal  tonsil  in  the  acute  inflammatory  process. 
Upon  examination  with  the  rhinoscope  in  adults  there  is  in  the  early 
stage  marked  swelling,  redness,  and  dry  appearance  of  the  mucous 
membrane  of  the  vault  and  posterior  wall  of  the  pharynx.  When 
the  stage  of  secretion  has  set  in  the  mucous  membrane  is  bedecked 
with  a  mucous  or  mucopurulent  secretion.  In  children  it  is  often 
impossible  to  make  a  satisfactory  rhinoscopic  examination ;  but 
when  it  is  permitted  one  observes  the  lymphoid  tissue,  and  especially 
the  pharyngeal  tonsil,  to  be  much  swollen,  hyperamic,  and  glazed,, 
and  sometimes  small  spots  of  exudation  are  seen. 

Treatment.  Should  the  disease  be  concomitant  with  an  acute  rhin- 
itis, the  treatment  as  detailed  under  that  disease  should  be  followed 
out.  One  should  begin  with  a  mild  mercurial  purgative,  such  as 
calomel,  gr.  iij,  to  be  followed  in  the  course  of  eight  hours  by  a  Seid- 
litz  powder;  phenacetin  in  small  doses  (gr.  ij)  every  two  hours  will 
relieve  the  febrile  condition.  When  secretion  has  set  in,  an  alkaline 
lotion,  such  as  bicarbonate  of  socla  (gr.  x  to  5j)>  may  be  used.  In 
cases  where  the  postnasal  syringe  is  tolerated,  this  is  the  best  way 
of  using  the  solution;  but  in  other  cases  one  must  be  satisfied  by 
spraying  through  the  anterior  nares.    In  the  early  stage  steam  in- 
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halations  of  compound  tincture  of  benzoin  ( §  j  to  Oss),  and  the  subse- 
quent application  of  a  weak  solution  (gr.  v  to  §j)  of  nitrate  of  silver 
will  moderate  the  amount  of  secretion.  In  children  very  little  local 
treatment  can,  as  a  rule,  be  carried  out  with  much  effect.  However, 
the  writer  has  found  that  a  small  quantity  of  the  following  ointment 
introduced  into  each  nostril  three  or  four  times  a  day  seems  to  give 
relief : 

Hydrargyri  oxidi  rubri,  gr.  v. 

Paraffin,  gr.  viij. 

Vasel.  alb.,  Sj. 
M.   Ft.  ung. 

Chronic  Nasopharyngitis.  This  affection  is  a  chronic  inflamma- 
tion of  the  nasopharyngeal  mucous  membrane.  It  is  essentially  a 
disease  of  adult  life,  and  the  symptoms  of  a  chronic  nasopharyngitis 
in  childhood  are  indicated  by  the  presence  of  adenoid  vegetations. 

Etiology.  Frequent  and  neglected  attacks  of  acute  nasopharyngitis, 
changes  of  climate,  syphilis,  tuberculosis,  rheumatism,  gout,  anaemia, 
gastro-intestinal  disorders,  abusive  use  of  alcohol  and  tobacco,  occu- 
pations where  there  are  irritating  gases  or  dust,  overheated  rooms, 
suppurative  diseases  of  the  ethmoidal  and  sphenoidal  sinuses,  hyper- 
trophy or  atrophy  of  the  pharyngeal  tonsils,  nasal  stenosis  due  to 
septal  deviation,  spurs,  hypertrophic  rhinitis,  polypi,  etc.  Tornwaldt 
has  laid  great  stress  upon  certain  pathological  changes  in  the  so-called 
bursa  pharyngea  (bursitis)  as  a  very  frequent  cause  of  postnasal 
catarrh.  Upon  this  point,  however,  there  are  many  opinions,  and 
notably  Schwabach,  who  contends  that  the  pharyngeal  bursa  is  nothing 
more  than  the  persistence  of  the  median  cleft  in  the  pharyngeal 
tonsil.  Adhesions  between  the  edges  of  the  cleft  in  the  pharyngeal 
tonsil  may  lead  to  the  retention  of  pathological  products,  and  by  a 
complete  inclusion  may  produce  a  cyst,  these  conditions  acting  as  a 
source  of  postnasal  catarrh. 

Symptoms.  The  most  frequent  symptom  complained  of  by  the 
patient  is  the  presence  of  a  mucopurulent  secretion  at  the  back  of 
the  nose,  which  either  drops  into  the  throat  or  is  of  necessity  removed 
by  hawking.  This  symptom  is  especially  prominent  upon  first  rising, 
and  often  attempts  at  the  removal  of  the  secretion  are  so  energeti- 
cally carried  out  as  to  produce  retching.  Very  frequently  these 
patients  produce  a  very  disagreeable  noise,  made  by  sending  a  sudden 
blast  of  air  through  the  posterior  nares,  as  if  trying  to  dislodge  some- 
thing from  the  nasopharynx  into  the  nose.  In  many  cases  of  long- 
standing aural  symptoms  (varying  degrees  of  dulness  of  hearing  and 
tinnitus)  may  be  present.  Through  the  extension  of  the  catarrhal 
process  downward,  or  the  influence  which  the  condition  has  upon 
structures  below  the  seat  of  this  affection,  huskiness  is  frequently 
met  with.  Indirectly,  dull  headache  (frontal  or  occipital)  is  produced, 
and  there  is  a  tendency  to  repeated  colds  in  the  head.  Upon  exam- 
ination the  nasopharynx  is  seen  by  means  of  the  rhinoscope  to  be 
covered,  either  uniformly  or  discretely,  with  a  mucopurulent  secre- 
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tion,  or  dried  into  a  hardened  crust.  This  latter  condition  is  espe- 
cially to  be  noted  in  the  centre  of  the  vault  of  the  pharynx,  and  ia 
said  by  Tornwaldt  to  be  pathognomonic  of  disease  of  the  bursa 
pharyngea.  The  secretion  or  crust  when  removed  shows  the  under- 
lying mucous  membrane  to  be  either  hypersemic,  or  in  some  cases 
practically  normal.  Removal  of  crusts  and  a  careful  examination 
of  the  nasopharynx  afterward  is  essential,  as  it  occasionally  happens 
that  upon  removal  of  the  crusts  there  is  found  to  be  a  specific  ulcera- 
tion present.  The  pharyngeal  tonsil  is  sometimes  seen  to  be  swollen 
or  atrophied,  and  in  many  cases,  through  openings  left  by  partially 
adherent  clefts  in  the  tonsil,  a  mucopurulent  secretion  is  seen  exuding. 

Diagnosis.  The  condition  may  be  mistaken  for  suppurative  pro- 
cesses involving  the  sphenoidal,  posterior  ethmoidal,  or  even  the 
maxillary  sinus,  and  to  the  chapter  on  these  affections  the  reader 
is  referred. 

Treatment.  In  all  local  affections  one  must  never  forget  the  prob- 
ability of  a  constitutional  condition  being  answerable  for  the  local 
trouble;  therefore,  careful  investigation  into  the  probable  existence 
of  any  such  condition  should  receive  careful  attention,  and  be  treated 
accordingly.  Locally,  the  secretions  should  be  removed  by  alkaline 
sprays— bicarbonate  and  the  biborate  of  soda  (gr.  x  to  gj  water). 
This  may  be  used  by  means  of  an  atomizer,  or,  better,  by  a  postnasal 
syringe,  for,  as  a  rule,  the  spray  from  the  atomizer  is  not  sufficiently 
strong  to  dislodge  the  tenacious  secretion  or  the  crusted  formation. 
When  the  surface  is  freed  From  secretion  or  crusts,  the  application, 
by  means  of  a  cotton-wool  swab,  of  a  solution  of  nitrate  of  silver 
(gr.  x-xx  to  Bj)or  chloride  of  zinc  (gr.  xv-xxxto  5j)  may  be  applied. 
In  making  such  an  application  the  cot  Ion-wool  swab  should  not  be 
surcharged  with  the  solution  to  be  used,  as  the  excess  may  find  its 
way  into  the  larynx,  producing  what  may  appear  to  the  inexperienced, 
alarming  stridor.  In  adults,  where  the  disease  is  dependent  upon 
an  atrophied  condition  of  the  pharyngeal  tonsil  retaining  secretion 
through  adhesions,  the  removal  of  the  tissue  by  means  of  a  Gottstein 
curette  is  indicated.  Some  authors  recommend  the  application  of 
solid  nitrate  of  silver  or  the  galvanocautery  point  to  obtain  the  same 
result.  A  cyst  or  submucous  abscess  may  be  dealt  with  by  either 
of  the  foregoing  methods. 

Atrophic  Nasopharyngitis.  This  condition  is  always  associated 
with  a  similar  condition  of  the  nose.  It  is  characterized  by  a  glazed 
and  dry  appearance  of  the  mucous  membrane  which,  in  many  cases, 
is  covered  with  crusts  of  a  dark-green  or  yellow  color. 

It  presents  many  of  the  symptoms  in  common  with  the  same  affec- 
tion of  the  nose,  and  for  the  treatment  of  which  the  reader  is  referred 
to  the  article  under  "Atrophic  Rhinitis." 

Hypertrophy  of  the  Pharyngeal  Tonsil.  In  the  nasopharynx  there 
normally  exists  lymphoid  tissue  which,  when  collected  together  in 
the  vault,  constitutes  what  is  known  as'  the  pharyngeal  or  third 
tonsil  (Luschka).    This  tonsil  may  be  the  subject  of  an  acute  inflam- 
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mation,  and  may  be  attacked  by  similar  processes  to  those  which 
attack  the  faucial  tonsils.  There  is  one  affection,  however,  to  which 
very  little  attention  has  been  paid,  namely,  an  acute  inflammatory 
condition  of  the  pharyngeal  tonsil.  This  affection  is  found  to  attack 
most  frequently  young  children,  and  its  onset  is  usually  marked  by 
slight  indisposition  or  a  chill  followed  by  marked  elevation  of  the 
temperature  (101°  to  103°  F.).  There  is  marked  difficulty  in  breath- 
ing through  the  nose,  .and  the  child's  voice  becomes  thick.  The  nasal 
secretions  are  later  on  (in  the  course  of  a  couple  of  days)  increased 
and  changed  in  character,  being  at  first  thin  and  clear,  but  subse- 
quently become  mucopurulent.  In  many  cases  the  affection  may  be 
attended  with  an  acute  catarrhal  otitis  media.  The  treatment  con- 
sists of  a  mild  purgative,  the  syringing  of  the  nostrils  with  an  alkaline 
and  antiseptic  solution,  such  as  Dobell's,  and  the  application  of  the 
following  ointment  within  the  nostrils  every  four  hours : 


Adenoid  Vegetations  or  Postnasal  Growths.  The  affection  which 
is  most  commonly  met  with  is  where  the  pharyngeal  tonsil  becomes 
chronically  enlarged,  and  when  such  is  the  case  it  is  commonly  known 
as  adenoid  vegetations,  or  postnasal  growths. 

Etiology.  It  is  an  affection  largely  met  with  in  children,  although 
occasionally  met  with  in  adult  life.  In  the  author's  collection  of  cases 
the  ages  at  which  such  a  condition  was  most  frequently  found  were 
between  three  and  five  years;  the  earliest  age  in  which  it  was  met 
with  is  a  single  case  at  three  weeks,  the  oldest  at  forty-five  years. 
As  to  sex,  there  is  a  slight  predominance  in  favor  of  males.  That 
heredity  plays  some  part,  the  writer  believes  there  is  no  doubt,  as 
in  his  total  cases  there  were  no  less  than  fifty-three  families  in  which 
from  two  to  four  children  were  the  subjects  of  hypertrophy  of  the 
pharyngeal  tonsil. 

In  the  table  on  page  1024  are  given  the  writer's  statistics,  taken 
only  from  his  private  practice.  The  total  number  of  cases  was 
1605,  occurring  among  10,000  patients.  This  represents  16  per  cent, 
of  cases  in  which  adenoids  or  adenoids  and  enlarged  tonsils  were 
found  to  exist. 

After  some  of  the  infectious  fevers,  especially  measles  and  scarlet 
fever,  it  would  seem  as  if  the  affection  were  precipitated.  Climate, 
where  there  are  extremes  of  heat  and  cold,  seems  to  be  favorable 
to  its  development.  Repeated  attacks  of  acute  nasopharyngitis  tend 
to  hypertrophy  of  the  lymphoid  tissue.  The  pharyngeal  tonsil  is  apt 
to  undergo  atrophy  after  puberty,  and  the  writer  has  also  seen  this 
take  place  following  a  severe  attack  of  nasal  and  nasopharyngeal 
diphtheria. 

Symptoms.  The  existence  of  adenoids  is  very  frequently  recognized 
by  the  facial  expression  of  the  child,  although  one  must  be  very 
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careful  in  making  a  diagnosis  from  this  alone,  as  is  so  often  done, 
because  marked  anterior  nasal  stenosis  may  produce  a  similar  expres- 
sion of  countenance.  Children  who  suffer  from  chronic  enlargement 
of  the  pharyngeal  tonsil  are  of  two  types :  one  is  of  florid  countenance 
and  well  nourished  (Fig.  531),  and  the  other  is  pale  and  thin  looking. 
(Fig.  532.) 
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In  both  the  mouth  is  open  most  of  the  time,  the  nose  thin,  the 
nostrils  narrow,  the  depression  on  either  side  of  the  alse  deeper 
than  normal,  the  upper  lids  may  droop,  and  the  general  expression 
is  often  dull,  listless,  and  idiotic.  Upon  questioning  the  parents,  one 
may  elicit  the  fact  that  the  child  is  a  mouth-breather,  especially  at 
night,  and  it  may  be  so  marked  that  the  child  snores.  In  some  cases 
there  may  be  even  a  struggle  for  breath  to  such  an  extent  as  to  alarm 
the  parents,  and  the  child  may  start  up  from  its  sleep  quite  fright- 
ened (ni^ht-terrors).  These  symptoms  of  disturbed  breathing  are 
moderated  when  the  child  is  turned  so  as  to  sleep  on  its  side.  Varying 
decrees  of  deafness  may  be  noted,  which  condition  may  pass  off  in 
warm  weather.  From  this  very  fact  of  the  deafness  being  only  tem- 
porary, and  of  a  slight  degree  in  some  cases,  parents  are  apt  to  pay 
little  attention  to  it.  Repeated  attacks  of  earache,  followed  by  a 
discharge  in  some  cases,  are  frequently  met  with.  Colds  in  the  head 
are  of  frequent  occurrence;  of  some  children  it  may  be  said  that 
they  seem  to  have  a  constant  cold  in  the  head.    A  cough,  especially 
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when  the  child  is  asleep,  is  noted,  and  liability  to  attacks  of  croup 
and  bronchitis  is  also  met  with.  The  voice  is  decidedly  thick  and 
without  resonance;  it  sounds  as  if  the  child  had  a  severe  cold  in  his 
head;  letters  requiring  the  nasal  chambers  for  their  resonance  are 
wrongly  pronounced,  thus,  "m"  becomes  "b"  and  "n"  becomes 
"d."    In  very  marked  cases  there  may  be  even  difficulty  in  breathing 


Fig.  531.  Fig.  532. 


Types  of  the  "adenoid"  facies. 

when  eating.  In  an  infant  the  difficulty  in  breathing  may  seriously 
interfere  with  its  nursing.  In  a  case  of  an  infant  three  weeks  old, 
operated  upon  by  the  writer,  it  was  with  the  greatest  difficulty  that 
the  child  nursed,  having  to  let  go  its  hold  on  the  nipple  very  fre- 
quently. The  result  was  that  it  soon  emaciated;  but,  with  the 
establishment  of  nasal  respiration,  nursing  was  carried  out  without 
any  difficulty,  the  result  being  a  well-nourished  child  in  the  course 
of  a  month.  Sore-throat  is  often  met  with  as  a  complaint,  the  tonsils 
in  many  children  being  enlarged  with  the  associated  adenoids.  At- 
tacks of  epistaxis  are  occasionally  met  with,  very  rarely  asthmatic 
attacks. 

When  mouth-breathing  is  very  marked  and  has  existed  for  a  consid- 
erable length  of  time  an  alteration  in  the  shape  of  the  chest  is  pro- 
duced in  some  cases.  The  result  is  a  pigeon-shaped  chest.  The 
occurrence  of  a  V-shaped  maxilla  as  the  result  of  mouth-breathing 
is  doubted  by  many  authorities.  It  was  found  in  1.5  per  cent,  of 
the  writer's  cases. 

W  hen  the  amount  of  adenoid  is  small  a  symptom  frequently  met 
with  is  the  attempt  on  the  part  of  the  child  to  dislodge  something 
from  the  back  of  the  nose  by  a  short  expiratory  movement.  In 
some  cases  of  adenoids  there  is  an  inability  on  the  part  of  the  child 
to  fix  his  attention,  and  to  this  condition  Guye  has  given  the  name 
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"aprosexia."  The  submaxillary  glands  are  frequently  found  enlarged. 
The  existence  of  adenoids  is  occasionally  to  be  found  answerable  for 
many  cases  of  persistent  and  recurring  phlyctenular  keratitis  and 
conjunctivitis. 

Diagnosis.  The  recognition  of  the  existence  of  hypertrophy  of  the 
pharyngeal  tonsil  may  be  carried  out  by  one  or  two  methods.  The 
first  method  is  by  posterior  and  anterior  rhinoscopy.  Posterior 
rhinoscopy  is  not  often  carried  out  successfully  in  many  children; 
but,  when  allowed,  the  mass  is  recognized  as  a  rose-colored  growth, 
situated  either  on  the  vault  of  the  pharynx,  on  its  posterior  wall, 


Fig.  533. 


Anteroposterior  section  of  the  head  of  an  adult,  showing  the  situation  and  gross  structure 
of  hypertrophy  or  the  lymphoid  tissue  of  the  nasopharynx.  (Zuckekkandl.) 

or  on  both.  It  obscures  from  above  downward  to  a  greater  or  lesser 
degree  the  posterior  parts  of  the  septum  and  middle  turbinated  bodies. 

In  some  cases  even  the  posterior  parts  of  the  infe- 
rior turbinated  bodies  are  totally  hidden.  When 
occupying  the  vault  the  surface  of  the  collection 
is  either  stalactite  (Fig.  533)  or  smooth  in  appear- 
ance. It  may  be  noticed  in  some  cases  that  the 
lymphoid  hypertrophy  stretches  across  the  vault 
and  occupies  Rosenmuller's  fossae.  This  examina- 
Hypertrophyofthepba-  tion,  if  not  carried  out  satisfactorily,  may  be  as- 
ryngeai tonsil.  (Cohen.)  gisted  in  some  cases  by  anterior  rhinoscopy.  The 
nostrils  having  been  carefully  sprayed  with  a  4 
per  cent,  solution  of  cocaine,  any  existing  temporary  hypertrophy 
of  the  nasal  mucous  membrane  being  thus  reduced,  will  enable  the 
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examiner  to  see  the  mass,  in  some  cases  blocking  the  posterior  nares, 
and  when  marked  the  movement  of  the  soft  palate  upon  either  swal- 
lowing or  phonating  "eh"  is  not  seen  to  rise  in  the  normal  manner. 

Should  these  methods  fail  to  determine  their  existence,  then  digital 
examination  must  be  carried  out.  This  is  done  as  follows:  The 
child's  arms  should  be  held  by  another  person,  and  the  examiner 
holds  the  child's  head  between  the  left  side  of  his  own  body  and  his 
left  arm,  and  the  thumb  of  the  left  hand,  having  been  previously 
protected  by  a  thick  towel  around  it,  is  placed  well  back  between 
the  child's  upper  and  lower  molars  of  the  left  side.  The  first  finger 
of  the  right  hand  is  then  gently  passed  up  behind  the  soft  palate,  and 
will  immediately  impinge  upon  a  soft  mass  into  which  it  is  easily 
embedded.  By  means  of  this  examination  the  extent  of  the  mass 
may  be  learned  by  its  relation  to  the  septum  and  orifice  of  the  Eusta- 
chian tubes.  Upon  withdrawal  of  the  finger  it  is  usually  found 
tinged  with  blood,  and  sometimes  a  little  blood  may  escape  from  the 
nostrils. 

In  children  where  the  tonsils  are  enlarged  it  may  be  impossible  to 
carry  out  posterior  rhinoscopy  on  account  of  their  size ;  then  digital 
examination  will  be  necessary.  The  posterior  wall  of  the  pharynx 
shows  in  many  cases  marked  hypertrophy  of  the  lymphoid  tissue  in 
the  region  of  the  oropharynx,  and  is  of  itself  very  suggestive  of  a 
similar  condition  existing  in  greater  quantity  in  the  vault  of  the 
pharynx.  Examination  of  the  tympanic  membranes  in  many  cases 
will  show  them  to  be  retracted,  dull,  and  the  handle  of  the  malleus 
in  a  very  horizontal  position;  or,  should  a  purulent  otitis  media  be 
present,  a  perforation  of  varying  size  will  be  noted.  Prominence  of 
the  second  cervical  vertebra  has  been  mistaken  for  adenoids  when 
the  examination  has  been  made  by  the  rhinoscopic  mirror  ;  but  digital 
examination  will  clear  up  any  doubt. 

Prognosis.  Before  giving  a  prognosis  as  to  the  outcome  of  any 
operative  procedure  to  be  undertaken  for  the  removal  of  adenoids, 
the  various  conditions  of  the  patient  and  other  associated  local  con- 
ditions must  be  first  thoroughly  considered.  First  and  foremost  to 
be  inquired  into  is  the  possible  existence  of  any  ha?mophilic  tendenc3'\; 
although  this  is  a  rare  occurrence,  yet  should  it  be  overlooked  the 
result  would  probably  be  disastrous  to  the  patient.  Again,  depending 
upon  the  symptoms  for  which  the  child  is  to  receive  relief,  one's  opinion 
must  be  based  upon  certain  possible  associated  local  conditions. 
Tims,  if  mouth-breathing  be  the  most  prominent  symptom,  one  must 
be  careful  that  no  alteration  in  the  shape  of  the  upper  jaw  (V-shape) 
be  present,  that  no  preternatural  narrowing  of  the  nasal  passages,  no 
marked  deviation  or  large  spur  of  septum,  be  present;  otherwise,  the 
disappointment  to  the  parents  as  to  the  result  will  be  marked.  If 
deafness  be  the  chief  symptom,  then  the  condition  of  the  tympanic 
membranes  and  the  tympani  must  be  noted  carefully,  the  possible 
existence  of  a  selerosing  otitis  media,  or  a  chronic  suppurative  otitis 
media,  militating  against  very  brilliant  results.    The  question  of  a 
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possible  recurrence  has  also  to  be  answered,  and  while,  even  after  a 
very  thorough  and  complete  removal,  recurrence  may  possibly  take 
place,  this  must  receive  consideration.  Given,  however,  an  uncom- 
plicated case,  the  prognosis  is  most  favorable. 

Treatment.  One  must  bear  in  mind  that  not  every  case  of  adenoids 
must  be  subjected  to  operative  interference.  The  writer  has  repeat- 
edly seen  cases  in  which  the  amount  was  so  small  that  attention  to 
general  tonic  and  hygienic  treatment,  the  local  condition  has  been 
followed  by  such  improvement  as  to  require  no  surgical  interference. 
This  is  especially  the  case  where  the  pharyngeal  tonsil  is  found  acutely 
enlarged  from  some  infective  cause.  Presuming  the  case  is  one 
which  demands  interference,  the  following  are  the  steps  of  procedure, 
as  adopted  by  the  writer : 

It  is  advisable  to  administer  a  mild  cathartic  the  day  previous  to 
the  operation,  and  the  nasal  passages  should  be  cleansed  by  the  use 
of  an  alkaline  and  antiseptic  lotion,  especially  if  there  be  increased 
secretion.  Shall  the  operation  be  done  with  or  without  an  anaes- 
thetic? The  writer  gives  it  as  his  opinion  that  the  operation  for 
removal  of  adenoids,  with  or  without  tonsillotomy,  should  always 
be  undertaken  with  the  patient  under  an  anaesthetic,  for  the  reason 
that  as  the  operation  is  done  largely  on  young  children  the  shock 
of  such  an  operation  and  the  fright  attendant  upon  the  sight  of  blood 
are  sufficient  of  themselves  for  avoiding  such  results.  Further,  the 
operation  cannot,  in  the  majority  of  cases,  be  thoroughly  done 
without  an  anesthetic.  What  anaesthetic  should  be  used?  Of  the 
various  anaesthetics  used,  each  has  its  own  advocate.  Chloroform, 
A.  C.  E.  mixture,  nitrous  oxide  gas  alone,  or  the  use  of  the  gas  fol- 
lowed by  et  her,  bromide  of  ethyl  and  ether  alone,  have  all  been  used 
with  good,  and,  unfortunately,  in  some  cases  fatal  results,  the  unfor- 
tunate results  having  followed  where  chloroform  or  A.  C.  E.  has  been 
used.  The  writer  has  operated  on  cases  in  which  the  various  anaes- 
thetics mentioned  have  been  administered,  but  invariably  prefers 
ether.  Alanning  effects  were  produced  in  several  cases  in  which 
chloroform  or  A.  C.  E.  had  been  used,  but  with  no  fatal  result.  With 
ether,  however,  the  writer  has  never  seen  an  unpleasant  result  either 
accompanying  or  following  its  use. 

A  great  deal  has  been  said  against  ether  as  an  anaesthetic  in  this 
operation:  that  by  inciting  increased  secretion  in  the  throat,  danger 
is  added,  but,  if  carefully  and  rapidly  administered  and  not  pushed 
to  profound  anaesthesia,  the  writer  has  not  yet  seen  the  mucus  in- 
creased to  such  an  extent  as  to  increase  the  danger  of  its  being  in- 
spired to  such  a  degree  as  to  produce  subsequent  bad  results.  _ 

The  next  point  to  be  considered  is  the  position  of  the  patient  at 
the  time  of  the  operation.  One  has  the  choice  of  three  methods: 
the  upright,  the  lateral,  and  the  Rose.  In  the  upright  position  the 
patient  is  first  anesthetized  in  the  recumbent  posture,  and  then 
slowly  elevated.  To  facilitate  this  method  French  has  (Unused  a 
chair  well  suited  for  this  purpose.    As  a  substitute  the  patient  may 
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be  held  on  the  knees  of  an  assistant,  the  head  resting  on  the  assistant's 
left  side  of  his  chest  and  the  child's  head  steadied  by  a  second  assist- 
ant. In  the  lateral  position  the  patient  is  placed  on  his  left  side, 
with  the  left  arm  drawn  from  under  the  side  and  placed  well  behind 
him.  In  the  Rose  position  the  patient  is  placed  on  the  back,  with 
the  head  well  dependent  over  the  edge  of  the  operating-table.  In 
the  writer's  practice  it  is  his  custom  to  use  a  combination  of  the 
upright  and  the  Rose  position  when  a  tonsillotomy  has  to  be  done 
with  removal  of  the  adenoid;  but  when  adenoids  alone  require  re- 
moval the  Rose  position  is  always  adopted. 

The  Operation  and  the  Method  of  Carrying  it  Out.  The  in- 
struments necessary  to  carry  out  the  operation  for  the  removal  of  an 
hypertrophied  condition  of  the  pharyngeal  tonsil  and  the  f  aucial  tonsils, 
if  enlarged,  are  as  follows:  mouth-gag  (Denhardt),  Mackenzie's  modi- 
fied Physick's  tonsillotome,  forceps,  and  a  Gottstein  curette;  of  these 
latter  the  correct  size  for  each  case  being  selected.  All  these  instru- 
ments are  to  be  thoroughly  sterilized,  and  the  operator  must  render 
his  hands  as  sterile  as  possible.  The  preliminary  preparations  afore- 
mentioned having  been  carried  out,  the  patient  being  under  the 
influence  of  an  anaesthetic,  the  patient's  hair  is  enveloped  in  a  towel 
applied  as  follows:  the  towel  is  folded  once  lengthwise  and  the  folded 
edge  placed  well  below  the  occiput,  and  the  free  ends  brought  forward 
and  crossed  over  the  forehead  and  tightly  pinned.  The  free  part 
of  the  towel  is  folded  in  upon  itself  and  properly  secured.  In  this 
manner  the  hair  is  entirely  protected  from  being  soiled.  The  gag  is 
now  inserted  in  the  left  side  between  the  back  teeth  and  opened  to 
the  fullest  extent  the  patient's  mouth  will  allow.  The  operator 
stands  on  the  right  side  of  the  patient,  makes  a  thorough  digital 
examination  by  means  of  the  first  finger  of  the  right  hand,  thus 
acquainting  himself  thoroughly  as  to  the  exact  distribution  of  the 
enlarged  lymphoid  tissue.  This  is  essential,  as  it  will  enable  the 
operator  to  ascertain  whether  the  case  demands  the  use  of  the  curette 
alone  or  the  forceps  and  the  curette.  If  the  growth  be  found  to  be 
chiefly  situated  on  the  posterior  wall  of  the  pharynx,  then  the  curette 
alone  will  suffice  for  its  removal.  If,  however,  it  be  disposed  on  the 
vault  alone,  or  on  the  vault  and  posterior  wall  of  the  pharynx,  then 
both  the  forceps  and  the  curette  will  be  needed. 

Presuming  the  tonsils  require  removal,  the  writer  prefers  oper- 
ating upon  them  previous  to  removing  the  adenoids,  for  the  reason 
that  the  field  of  operation  is  unobscured  by  blood,  and  when  this 
step  is  undertaken  the  patient  is  gently  raised  and  supported,  _  so 
that  the  field  of  operation  may  be  more  clearly  seen.  (In  performing 
tonsillotomy,  the  method  of  doing  it  will  be  found  described  in  the 
section  dealing  with  diseases  of  the  tonsil.)  After  removal  of  as 
much  of  the  tonsils  as  is  desired  the  patient  is  lowered,  and  the  head, 
steadied  by  an  assistant,  is  allowed  to  hang  over  the  edge  of  the 
table.  The  index  finger  of  the  left  hand  is  now  passed  up  behind  the 
soft  palate  into  the  nasopharynx  and  the  enlarged  lymphoid  tissue 
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localized,  and  the  forceps  (Fig.  535),  held  in  the  disengaged  hand, 
passed  up  into  the  vault  of  the  pharynx,  and  guided  to  the  adenoid 
by  means  of  the  already  introduced  finger.  The  mass  is  now  engaged 
and  the  forceps  closed,  care  being  taken  that  during  this  procedure 
they  are  maintained  strictly  in  the  middle  line  and  that  the  blades 


Fig.  535. 


Brandegee's  forceps. 


are  not  thrown  ton  far  forward  by  depressing  the  handles  too  much; 
otherwise  the  posterior  pari  of  the  septum  may  become  engaged 
and  a  piece  broken  off.  If  the  forceps  be  rotated  to  either  side  it 
is  possible  to  engage  a  portion  of  either  of  the  Eustachian  tubes.  By 
means  of  the  introduced  linger  the  soft  palate  and  uvula  are  held 
away,  so  as  to  prevent  either  of  them  being  engaged  in  the  blades 
of  the  forceps  when  closing  them.  The  writer  gives  a  preference  to 
sharp  cutting  forceps  rather  than  to  dull  ones,  because  should  the 
growth  be  somewhat  fibroid  it  is  thoroughly  cut  through,  and  there 
is  no  danger  of  tearing  the  mucous  membrane  when  the  forceps  are 
withdrawn,  which  is  very  apt  to  occur  in  the  use  of  dull  cutting 
forceps.  The  forceps  are  reintroduced  as  often  as  is  necessary  to 
remove  any  remaining  portions.  That  part  of  the  adenoid  which 
is  not  readily  removed  by  the  forceps,  and  especially  when  situated 
on  the  posterior  wall  of  the  pharynx,  is  best  removed  by  the  Golt- 
stein  curette  (Fig.  536),  which,  when  introduced,  is  passed  well  up 
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Gottslein  curette. 


to  the  septum  by  depressing  the  handle.  Firm  pressure  is  now  made, 
and  by  elevating  thejiandle  the  cutting  portion  of  the  instrument 
is  thus  made  to  sweep  from  above  downward,  removing  any  hyper- 
trophied  lymphoid  tissue  which  may  remain  in  the  vault  or  on  the 
posterior  wall  of  the  pharynx. 

The  patient  is  now  quickly  turned  face  downward  to  allow  the 
blood  and  clots  to  escape  into  a  basin  previously  placed  below  the 
patient's  head  for  that  purpose.  While  the  patient  is  in  this  position, 
and  after  the  flow  of  blood  has  moderated,  the  index  finger  of  the 
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right  hand  is  now  passed  up  into  the  vault  and  any  collection  of 
hypertrophied  lymphoid  tissue  in  Rosenmuller's  fossa  scraped  away 
by  means  of  the  finger.  It  also  enables  one  to  be  certain  that  the 
whole  mass  of  adenoids  has  been  thoroughly  removed.  The  patient 
is  now  placed  on  the  table  so  that  his  head  may  rest  there,  lying 
on  his  right  side.  Care  must  be  taken  when  placing  the  head  over 
the  end  of  the  table  that  the  neck  is  not  bent  too  much,  for,  in  young 
children,  in  whom  the  thymus  gland  is  very  apt  to  be  enlarged,  this 
movement  may  produce  pressure  upon  the  trachea  to  such  a  degree 
as  to  bring  about  alarming  if  not  fatal  results. 

When  operating  upon  young  infants  it  is  not  advisable  to  introduce 
both  finger  and  instrument,  as  the  procedure  might  do  serious  damage 
by  stretching  and  tearing  the  structures,  but  to  guide  the  instrument 
into  the  vault  under  indirect  illumination.  The  hemorrhage  attend- 
ant upon  an  operation  for  the  removal  of  adenoids,  especially  when 
combined  with  a  tonsillotomy,  is  apt  to  be  considerable  and  even 
alarming;  but,  as  a  rule,  it  soon  ceases  and  needs  no  interference. 
Should  it  be  alarming,  then  one  must  carefully  inspect  for  the  source 
of  the  hemorrhage.  If  it  be  from  the  tonsils,  then  the  methods  for 
arresting  it  as  laid  down  in  the  section  on  tonsillotomy  should  be 
tried.  If  it  be  from  the  nasopharynx,  the  hemorrhage  is  best  arrested 
by  plugging  this  space  with  sterilized  strips  of  iodoform  gauze.  After 
the  operation  the  patient  is  immediately  placed  in  bed  and  allowed 
nothing  for  three  hours,  unless  a  drink  of  cold  water.  After  that,  if  the 
vomiting  has  ceased— and  it  is  well  to  acquaint  the  parents  with  the 
fact  that  the  vomiting  of  a  certain  amount  of  blood  will  take  place- 
liquid  nourishment  may  be  allowed,  such  as  milk,  beef-tea,  chicken 
broth,  calves'  foot  jelly.  Ice-cream  is  found  very  acceptable  to 
many  of  these  little  patients,  and  is  very  soothing. 

Absolute  rest  in  bed  is  very  essential  for  three  or  four  days,  and 
the  diet  is  gradually  improved  until  about  the  third  day,  when  the 
patient's  usual  diet  is  allowed.    The  patient  must  be  cautioned 
against  blowing  the  nose  for  the  first  twenty-four  hours,  as  any  undue 
effort  in  this  way  may  force  blood  and  mucus  into  the  middle  ear 
and  probably  set  up  an  acute  otitis  media.    If  the  nostrils  become 
obstructed  by  the  presence  of  blood  or  secretion,  this  is  best  dislodged 
by  closing  each  nostril  separately,  and  gently  blowing  the  open  one  into 
a  bowl     In  the  majority  of  cases  no  spray  for  either  the  nose  or  throat 
is  necessary;  but  should  there  be  any  increase  of  the  nasal  secretion 
an  alkaline  and  antiseptic  solution,  such  as  Dobell's,  should  be  used 
night  and  morning.    General  tonic  treatment  is  occasionally  neces- 
sary when  the  improvement  of  the  child's  health  is  not  promptly 
benefited  by  the  operation.     The  reaction  is  usually  slight,  but 
occasionally  the  temperature  may  rise  to  100°  F.,  or,  as  the  writer 
has  seen  it  in  two  cases,  to  104.5°  F.,  within  four  hours  after  the 
operation.    The  child  may  be  a  little  restless.    The  following  day 
these  symptoms  have  disappeared.    Occasionally  there  may  be  a 
slight  stiffness  of  the  muscles  of  the  back  of  the  neck  complained  of, 
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Fig.  537. 


Method  of  lying  up  the  chin  to  favor 
nnsal  respiration. 


and  even  a  torticollis  has  been  met  with  by  the  writer;  but  these 
soon  disappear. 

The  child's  voice  is  sometimes  a  little  nasal  in  character,  due  to 
a  temporary  paresis  of  the  palatal  muscles,  brought  about  by  their 
being  stretched  at  the  time  of  the  operation.  This,  however,  soon 
disappears  and  the  voice  becomes  natural.  Nasal  respiration  is 
usually  soon  established  after  the  removal  of  adenoids,  provided  no 
other  nasal  obstruction  coexists.     But  if  nasal  respiration  is  not 

established  it  may  be  assisted  by  tying 
the  child's  chin  up,  as  shown  in  the  accom- 
panying illustration  (Fig.  537). 

Adenoids  occurring  in  young  adults 
may  be  removed  under  local  anaesthesia 
by  forceps  or  nasopharyngeal  snare.  In 
such  cases  the  operator  requires  the  co- 
operation of  the  patient,  and,  therefore, 
it  can  only  be  undertaken  in  very  tract- 
able individuals.  The  oropharynx  and 
nasopharynx  are  to  be  swabbed  with  a  10 
per  cent,  solution  of  cocaine  applied  by 
means  of  a  col  Ion-wool  swab  suitably 
curved.  This  requires  to  be  done  twice 
within  an  interval  of  about  ten  minutes 
between  each  application.  The  patient  is  instructed  to  hold  his 
tongue  well  down  to  the  floor  of  the  mouth  by  means  of  a  depressor, 
the  handle  of  which  is  well  out  of  the  operator's  way;  then,  by  means 
of  the  rhinoseopie  mirror,  the  forceps,  which  should  be  sharp-cutting, 
or  the  snare,  is  guided  into  the  nasopharynx  and  the  portion  of  the 
adenoid  removed.  This  is  repeated  as  often  as  necessary  until  the 
mass  is  thoroughly  removed.  The  great  drawback  to  such  an  under- 
taking is  the  hemorrhage,  which  is  often  considerable  and  obscures 
the  Held  of  operation,  thus  limiting  the  amount  to  be  removed  at 
each  sitting  and  necessitating  repeated  operations.  The  operation  is 
not  by  any  means  a  painless  one,  even  if  the  cocainization  has  been 
thoroughly  and  carefully  carried  out. 

Tumors  of  the  Nasopharynx.  1.  Benign  Growths.  Under  this 
heading  may  be  included  fibromata,  fibromucous  polypi,  cysts,  papillo- 
mata,  and  the  more  rare  affections,  enchondromata,  exostoses,  Upomata, 
and  angiomata.  Of  these,  those  occurring  in  the  nasopharynx  most 
frequent ly— although  by  no  means  common— are  the  fibromata  and 
fibromucous  polypi. 

Fibromata.  This  class  of  growth,  though  histologically  non-malig- 
nant, yet  clinically  has  such  features  as  to  be  almost  regarded  as 
malignant.  Usually  the  growth  springs  from  the  region  of  the  basilar 
process  of  the  sphenoid  and  occipital  bones  and  from  the  upper  cer- 
vical vertebra?.  It  tends  by  its  rapid  extension  to  invade  the  neigh- 
boring structures,  and  its  prolongations  may  be  found  in  the  nose, 
superior  maxilla,  and  orbit.    It  is  a  tumor  found  almost  exclusively 
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in  males  between  the  ages  of  ten  and  twenty-five  years.  A  few  cases 
occurring  in  females  have  been  recorded. 

Symptoms.  The  chief  symptoms  by  which  this  growth  makes  itself 
known  are  nasal  obstruction,  hypersecretion,  and  hemorrhage.  By 
its  rapid  growth  nasal  obstruction  is  noted  and  soon  complete;  the 
disease  rapidly  invades  all  structures,  and  by  its  extension  into  the 
nasal  fossre  it  displaces  the  nasal  bones,  giving  to  the  individual 
the  peculiar  "frog-face"  appearance.  The  attacks  of  bleeding  are 
frequent  and  at  times  of  considerable  quantity;  the  discharge,  which 
at  first  was  mucus,  later  on  becomes  purulent  and  fetid.  Through 
its  prolongations  into  the  nasal  fossa  it  may  make  itself  known  exter- 
nally at  the  entrance  to  the  nostrils,  or  produce  an  exophthalmos, 
either  through  direct  invasion  of  the  orbit  or  by  its  involving  the 
antrum  and  displacing  its  roof.  The  growth  may,  in  advanced  cases, 
be  seen  to  have  extended  downward,  making  its  appearance  in  the 
oropharynx,  the  soft  palate  in  such  cases  being  well  thrust  forward, 
and  deglutition  and  respiration  are  then  frequently  interfered  with. 
Headache  and  severe  neuralgia  of  the  fifth  nerve  are  frequently 
complained  of,  and  vomiting  is  not  uncommon  (Escat  and  Greville- 
Macdonald).  Deafness  is  also  a  frequent  symptom.  Death  usually 
occurs  from  pyaemia,  cerebral  involvement,  or  hemorrhage.  Upon 
examination  by  means  of  the  rhinoscope  and  palate  retractor  the 
tumor  is  seen  as  a  light  pinkish  or  dark  purplish  colored  body  with 
smooth,  elastic  surface,  attached  either  in  a  sessile  or  pedunculated 
manner  to  the  base  of  the  skull  or  posterior  wall  of  the  pharynx. 
By  digital  examination  the  full  extent  of  the  nature  of  the  attach- 
ment, its  mobility,  and  density  of  character  may  be  more  carefully 
ascertained.  In  advanced  cases  its  presence  is  known  by  its  appear- 
ance in  the  nostrils  or  nasopharynx. 

Diagnosis.  There  is  a  possibility  that  the  growth  may  be  mistaken 
for  "adenoids,"  but  careful  examination  by  means  of  the  rhinoscope, 
the  gross  appearance,  its  density,  and  the  large  amount  of  hemorrhage 
occurring  upon  digital  examination  will  reveal  the  fibroid  nature  of 
the  growth.  The  differentiation  of  this  condition  from  sarcoma  may 
be  decided  by  the  microscope. 

Prognosis.  The  course  of  a  fibroma  when  left  to  itself  is  usually 
to  a  fatal  issue,  although  in  exceptional  cases  at  the  age  limit  of  this 
growth  it  has  been  found  that  retrocession  has  taken  place,  or  the 
growth  has  been  destroyed  through  sloughing.  If  seen  early  in  its 
development  and  complete  removal  undertaken,  the  prognosis  is 
favorable. 

Treatment.    This  must  be  of  an  entirely  surgical  nature,  and  the 
methods  at  one's  disposal  are  as  follows: 
1.  The  galvanocautery  snare  ~1 


2.  Cold  wire  snare 

3.  Electrolysis 

4.  Kvulsion  by  forceps 

5.  External  operation. 


through  the  natural 
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1.  The  Gaivanocautery  Snare.  In  the  application  of  the  loop  about 
the  tumor  considerable  difficulty  may  be  experienced  in  securing  it 
about  the  base.  This  is  especially  so  when  the  tumor  is  sessile,  and 
less  so  when  pedunculated.  It  may  be  introduced  either  through  the 
anterior  nares  or  through  the  oropharynx  with  the  soft  palate  well 
retracted,  and,  by  the  aid  of  the  first  finger  in  the  pharynx,  made  to 
encircle  the  growth.  When  well  in  position  the  wire  is  tightened, 
the  current  turned  on,  and  the  wire  drawn  slowly  home.  The  diffi- 
culty in  performing  this  method  of  operating  is,  besides  that  above 
mentioned,  that  of  securing  the  loop  around  the  base,  and  that  the 
wire  may  break.  In  heating  the  wire  to  a  dull-red  heat  considerable 
difficulty  may  be  experienced  in  cutting  through  the  growth,  while 
with  a  white  heat  it  is  cut  through  so  quickly  that  the  attendant 
hemorrhage  is  then  considerable. 

2.  Cold  Wire  Snare.  This  is  applied  in  either  of  the  ways  men- 
tioned in  using  the  gaivanocautery  snare,  ami  the  same  difficulty  is 
also  experienced  in  the  application  of  the  loop.  When  used  the  snare 
must  be  a  most  powerful  one,  such  as  Farlow's,  and  the  wire  should 
be  No.  8  or  10.  When  in  position  the  wire  is  screwed  home  very 
slowly,  occupying  a  couple  of  hours,  and  its  use  is  always  attended 
with  a  great  ileal  of  pain,  and  the  amount  of  hemorrhage  is  usually 
considerable.  The  advantage  of  the  steel  wire  is  that,  through  its 
rigidity,  the  growth  is  more  easily  included  and  retained  than  the 
gaivanocautery  loop. 

A  method  of  including  the  growth,  as  suggested  and  adopted  by 
Greville-Macdonald,  is  as  follows:  -'With  a  Belocq's  canula  or  soft 
Eustachian  catheter  a  piece  of  thread  is  carried  into  the  pharynx 
through  the  nose,  and  to  the  buccal  end  of  this  two  terminations  of 
a.  piece  of  No.  (>  piano  wire,  measuring  18  or  20  inches,  are  attached 
in  such  a  manner  that  on  being  drawn  upward  through  the  nose 
they  will  not  abrade  the  surface.  By  means  of  the  thread  the  ends 
of  the  wire  are  then  drawn  into  the  nasopharynx  and  nose.  As  soon 
as  they  project  from  the  anterior  nares  the  bent  ends  are  detached 
with  a  pair  of  wire  nippers,  so  that  the  wire  can  be  threaded  into 
the  barrel  of  the  snare  to  be  employed,  which  is  thrust  well  into  the 
nose  before  the  wire  is  made  fast  to  the  instrument.  In  this  manner 
a  large  noose  is  left  in  the  pharynx  which,  with  the  help  of  the  fore- 
finger, can  be  insinuated  behind  the  tumor.  Once  this  is  effected, 
there  will  be  no  difficulty  in  working  the  snare  on  to  the  highest 
portion  of  the  tumor  and  tightening  it  as  it  is  advanced  upward. 
The  growth  can  then  be  cut  through  by  gradually  shortening  the 
wire." 

The  advantage  claimed  for  this  method  of  encircling  the  growth 
is  that  it  prevents  the  doubling  up  of  the  loop  when  introduced  through 
the  anterior  nares  and  the  necessary  weakening  of  the  wire  by  its 
thus  being  doubled. 

3.  Electrolysis.  This  method  may  be  applied  in  two  ways,  (a)  uni- 
polar, and  (6)  bipolar.    In  the  first  way  both  needles  are  inserted  into 


DISEASES  OF  THE  OROPHARYNX  AND  NASOPHARYNX.  1Q35 


the  tumor;  each  needle,  up  to  the  point  where  it  is  embedded  in  the 
growth,  is  well  insulated.  In  the  second  method  only  one  pole  (nega- 
tive) is  inserted  into  the  tumor,  the  other  (positive),  a  sponge,  is 
placed  on  the  nape  of  the  neck.  The  amount  of  current  which  can  be 
tolerated  without  shock  to  the  nervous  system  varies  from  70  to  100 
milliamperes.  The  current  should  not  be  allowed  to  pass  for  longer 
than  ten  to  fifteen  minutes,  and  the  time  between  the  sittings  should 
be  from  ten  days  to  two  weeks,  in  order  to  allow  the  slough  to  separate. 

4.  Evulsion.  This  method  is  carried  out  either  by  (a)  strong  naso- 
pharyngeal forceps,  whereby  the  growth  is  severed  piecemeal,  or  by 
(b)  rugines,  as  especially  adapted  for  this  purpose  by  Escat.  Opera- 
tion by  either  of  these  measures  has  its  own  advocates,  but  unless 
carried  out  carefully  and  with  a  considerable  amount  of  gentleness, 
damage  to  the  neighboring  structures,  followed  by  serious  complica- 
cations,  is  apt  to  occur.  The  hemorrhage  accompanying  this  method 
is  always  considerably  more  than  that  followed  by  the  aforementioned 
methods. 

5.  External  Operation.  By  this  method  the  tumor  is  reached  through 
the  oropharynx  by  dividing  the  soft  palate  and  partially  the  hard 
palate,  and  by  means  of  scissors  and  raspatoria  the  growth  is  extir- 
pated. The  hemorrhage  is  so  very  free  that  a  preliminary  trache- 
otomy and  plugging  of  the  entrance  to  the  larynx  by  means  of  a  sponge 
are  necessary.  Instead  of  tracheotomy,  Doyen  has  introduced  a 
tubage  apparatus  which  prevents  the  entrance  of  blood  into  the 
larynx.  Hemorrhage  following  whatever  method  adopted  is  to  be 
controlled  by  pressure.  Whatever  remnants  are  left  after  any  opera- 
tive procedure  are  to  be  treated  by  means  of  the  galvanocautery 
point. 

Fibromucous  Polypi.  These  growths,  according  to  Jonathan  Wright, 
are  "fibromata  of  a  sluggish  growth  which  have  become  oedematous." 
Their  origin  is  generally  in  the  nasopharynx  near  the  nasal  fossa?, 
into  which  they  may  extend.  They  are  usually  pedunculated  and 
do  not  invade  surrounding  structures.  The  symptoms  produced  may 
vary  with  the  size  of  the  tumor,  but  are  those  of  nasal  obstruction 
with  its  attendant  symptoms.  Upon  examination,  a  pale,  semi- 
translucent,  pedunculated  tumor  is  seen  occupying  the  nasopharynx, 
and  through  the  anterior  nares  its  prolongation  into  that  region  may 
be  seen.  Its  removal  is  easily  accomplished  by  means  of  the  cold 
wire  snare. 

2.  Malignant  Growths.  Of  malignant  growths  in  the  nasopharynx 
sarcoma  and  carcinoma  occur,  but  either  is  very  rare.  The  situation 
is  usually  the  vault  of  the  pharynx,  and  the  symptoms  produced  are 
similar  to  those  of  fibromata.  These  growths  rapidly  break  down  and 
invade  surrounding  structures.  In  carcinoma  the  submaxillary  glands 
are  early  involved.  As  regards  treatment  in  these  cases,  unfortunately 
there  is  little  to  be  done.  The  results  of  any  operative  interference, 
be  it  the  repeated  removal  of  portions  by  the  snare  or  forceps  or  the 
more  extensive  measures  of  resection,  are  of  the  same  sad  nature. 
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NEUROSES  OF  THE  NOSE  AND  THROAT. 
By  EMIL  MAYER,  M.D. 

NEUROSES  OF  THE  NOSE. 

That  the  olfactory  sense  was  capable  of  a  high  degree  of  cultivation 
was  known  to  the  ancients.  The  Romans  possessed  slaves,  beautiful 
in  form  and  figure,  who  prepared  their  baths  with  perfumed  waters, 
anointed  themselves  and  their  masters,  and  kept  incense  burning  so 
that  every  pleasure  that  sweet  smells  might  induce  was  theirs.  That 
these  added  to  their  sexual  enjoyment  they  were  amply  convinced. 
In  recent  times,  J.  N.  Mackenzie  has  called  attention  to  the  direct 
relation  of  certain  areas  of  erectile  mucosa,  in  the  nose  to  the  sexual 
apparatus.  Ilobbs1  claims  to  have  cured  two  eases  of  chronic  pri- 
apism by  the  insufflation  of  cocaine  in  the  nose.  Wright2  has  shown 
the  great  amount  of  erectile  tissue  in  the  nasal  mucosa  of  the  bull  as 
compared  to  that  of  the  steer. 

Perhaps  no  one  thing  in  medicine  is  so  remarkable  as  the  strange 
and  peculiarly  intimate  relations  existing  between  thenose  and  the 
genital  organs.  These  are  embodied  in  the  investigations  of  Schiff, 
in  confirmation  of  Fliess'  statement  re garding these  relations. 

His  researches  go  to  prove  that  there  is  an  intimate  relation,  prob- 
ably  through  the  sympathetic  nervous  system,  between  certain  so- 
called  nasal  genital  spots  on  the  anterior  part  of  the  lower  turbinate 
bones,  and  on  the  tubercula  septi,  and  the  genital  tract.  Schiff  made 
practical  use  of  this  fact  by  cocainizing  these  genital  spots  of  the  nose 
as  a  palliative  treatment  for  dysmenorrhoea.  Out  of  47  cases  treated 
the  pains  were  relieved  in  72.4  per  cent.  A  permanent  cure  is  effected 
by  cauterization  of  the  spots  with  trichloracetic  acid  or  the  galvano- 
cautery.  Mental  suggestion  was  carefully  avoided,  and  general  anaes- 
thesia considered  to  be  out  of  the  question.  All  forms  of  dysmenor- 
rhea were  treated,  and  only  those  in  which  some  abnormal  condition 
of  the  genital  spots  was  present  were  amenable  to  the  nasal  treatment. 
The  nervous  or  hysterical  form  and  dysmenorrhoea  due  to  mechanical 
causes  were  not  influenced.  Some  cases  in  which  there  was  a  patho- 
logical condition  of  the  reproductive  organs,  in  addition  to  the  nasal 
lesion,  were  improved  or  cured  by  treatment  of  the  nose.  It  was  also 
shown,  experimentally,  that  during  menstruation  or  in  the  presence  of 


1  Laryngoscope,  March,  1897. 
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chronic  disease  of  the  genital  organs,  irritation  of  the  nasal  spots  caused 
pain  in  the  lower  abdominal  and  sacral  regions.  All  of  these  facts  lead 
us  to  believe  that  dysmenorrhoea  may  be  caused  by  lesions  of  these 
nasal  spots,  which  seem  to  take  part  in  the  phenomenon  of  menstrua- 
tion, and  that  this  form  of  the  disease  may  be  cured  by  treatment  ap- 
plied to  the  aforementioned  areas  of  the  nose.  The  treatment  must  be 
carried  out  with  care.  The  spots  should  be  accurately  found  with 
the  speculum,  and  touched  with  a  few  drops  of  a  20  per  cent,  solution 
of  cocaine.  A  3  to  5  per  cent,  solution  will  suffice  if  the  spots  have  pre- 
viously been  made  bloodless  by  suprarenal  extract.  The  permanent 
cure  consists  in  the  cauterization  of  the  spot,  either  during  or  between 
the  menstrual  period,  with  trichloracetic  acid  or  the  electric  cautery. 

The  writer,  believing  that  the  relief  afforded  by  the  cocaine  in  the 
treatment  of  dysmenorrhoea  was  due  to  the  ischsemia  produced  by  the 
drug,  substituted  preparations  of  the  suprarenal  extract  with  marked 
success.  In  one  case  the  patient  was  subject  to  attacks  of  depression 
and  irritability  at  each  menstrual  epoch.  At  such  times  the  applica- 
tion of  a  suprarenal  preparation  (adrenalin  1 :  2000),  made  twice  a  day, 
had  a  most  remarkable  curative  effect.  No  suggestion  whatever 
was  made  that  would  in  any  way  have  influenced  the  result,  nor  was 
the  cautery  subsequently  applied. 

The  neuroses  which  affect  the  nose  are  those  of  sensation. 

The  Sense  of  Smell  or  Olfaction. 

The  sense  of  smell  protects  the  individual  from  partaking  of  unfit 
foods,  adds  to  his  comfort  by  pleasurable  sensations,  and  in  certain 
vocations  is  an  all-important  factor.  The  centre  of  the  sense  of  smell 
is  probably  situated  in  the  gyrus  hippocampi  and  gyrus  uncinatus. 
The  physiology  of  olfaction  is  not,  according  to  Vaschicle  and  Van 
Melle,1  the  result  of  contact  between  particles  detached  from  odorifer- 
ous substances  and  the  terminations  of  the  olfactory  nerves,  but  it 
occurs  as  a  result  of  rays  of  short  wave-length  analogous  to  but  not 
the  same  as  those  which  we  believe  give  rise  to  light  and  the  Roentgen 
phenomena,  and  which  impinge  on  the  olfactory  filaments  and  are 
perceived  as  odors.    Ayrton2  coincides  with  these  views. 

Experiments  have  shown  that  four-fifths  of  all  subjects  have  the 
sense  of  smell  more  highly  developed  in  the  left  than  in  the  right 
nostril,  clue,  in  all  probability  to  the  greater  activity  of  the  left  cere- 
bral hemisphere,  having  in  mind  the  non-decussation  of  the  olfactory 
nerves. 

Toulouse  and  Vaschicle3  found  that  the  olfactory  sense  increases 
up  to  the  sixth  year  of  life,  and  then  diminishes,  but  the  ability  to 
distinguish  odors  increases  with  years.  They  also  conclude  that  the 
sense  of  smell  tires  the  least  of  any  of  the  senses,  due,  in  all  probability 
to  the  fact  that  the  sense  is  exercised  during  inspiration  only  and  rests 


>  I'rcsse  Mel,  Paris,  January  20,  1900.  -  Wiener  Med  Blatter,  No.  41-43,  1898. 

8  Bulletin  Med.,  June  10,  1899 ;  July.  8,  1899 ;  September  18,  1899.  Soc.  de  Biol.,  October  14,  1899. 
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during  expiration.  It  was  also  noted  that  epileptics  have  as  greal 
olfactory  power  as  those  not  afflicted;  their  perceptive  power,  how- 
ever, is  diminished. 

That  the  sensation  of  taste  plays  an  important  part  in  olfaction  is 
shown  by  Zwaardemaker,1  who  states  that  the  tactile  irritation  is  lim- 
ited to  the  anterior  half  of  the  nasal  cavity  and  the  possibility  of  the 
sense  of  taste  must  be  added  thereto.  J.  W.  Patrick2  adds  that  smell, 
sight,  sensation,  and  temperature  must  all  be  in  union  with  the  sense 
of  taste  in  order  to  secure  the  highest  development  of  the  latter. 

Deviations  from  normal  conditions  of  a  sensory  nature  are  men- 
tioned under  the  heading  of — 

Disturbances  of  Sensation  or  of  Olfaction. 

These  are  either  of  the  two  extremes;  they  are  exaggerated  or  en- 
tirely lost.  Those  unusual  conditions  of  temporary  loss  of  the  sense 
of  smell  or  temporary  exaggeration  belong  to  the  anomalies  and 
merely  require  mention. 

Hyperosmia  or  hyperosphresia,  an  exaggeration  of  the  sense  of 
smell,  rarely  occasions  much  disturbance,  and  is  apt  to  be  due  to 
idiosyncrasy.  Thus  the  writer  has  seen  violent  headache,  nausea, 
and  palpitation  of  the  heart  result  From  the  odor  of  a  burning  cigarette, 
and  the  same  condition  follow  upon  the  odor  of  nitrite  of  amyl,  fusel 
oil,  chloroform,  etc.  Pregnani  women  are  frequently  very  susceptible 
to  odors  of  all  kinds,  and  peculiar  odors  are  described  as  existing  in 
epileptic  aura.  Korner8  mentions  fainting  and  asthma  as  symptoms 
following  this  condition. 

The  prognosis  is  g<  lod. 

The  treatment  lies  in  constitutional  measures,  particularly  when 
due  to  neurasthenia,  anaemia,  etc. 

Anosmia  or  Anosphresia.  Tlx1  loss  of  the  sense  of  smell  may  he 
partial  or  complete,  one-sided  or  bilateral.  The  degree  to  which  it 
exists  may  be  quite  accurately  determined  by  the  use  of  an  olfactome- 
ter. Such  inst  ruments  have  been  devised  and  described  by  Zwaarde- 
maker, Renter,  v.  Stein,  and  Alberto  Pini.  E.  Toulouse''  proposes 
the  use  of  flasks  containing  solutions  of  camphor  water  in  various 
strengths,  while  v.  Grazzf  suggests  the  use  of  an  alcoholic  solution  of 
benzoic  acid  as  tests  for  the  sense  of  smell. 

Anosmia  may  be  divided  into  two  groups  according  to  Onodi.6  One 
group  in  which  pathological  changes  occur  in  the  olfactory  region, 
or  else  where  some  injury  has  occurred;  the  second  group  where  the 
loss  of  the  sense  of  smell  is  rather  to  be  referred  to  mechanical  inter- 
ference with  nasal  respiration  or  to  functional  disturbances.  These 

i  Med.  Tydschr.  v.  Geneesek,  No.  4,  1809.  =  Boston  Med.  and  Surg.  JounuU,  June  20,  1899 

a  Heymaii's  IJandb.  f.  Lar.,  etc.,  1899.  4  Rev.  de  Medecine,  Paris,  November  10,  1899. 

5  Gazetta  degli  ospedali,  Milan,  November  and  December,  1899. 

•  Report  of  the  Thirteenth  International  Medical  Congress,  Journal  of  Laryn.,  Rhin.,  and  Otol., 
November,  1900. 
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are  termed  essential  or  true  anosmia,  which  may  be  either  central, 
peripheral,  mechanical,  or  respiratory  anosmia. 

Anosmia  may  be  congenital.  In  addition  to  the  case  reported  by 
Zwaardemaker,  Plazek1  records  a  case  of  double  congenital  anosmia, 
and  Jacques2  mentions  another. 

The  most  frequent  cause  of  anosmia  is  influenza,  though  it  may 
occur  in  tabes,  from  the  excessive  indulgence  in  alcohol,  tobacco, 
morphine,  following  the  use  of  ether,  or  after  injury  to  the  fifth  nerve. 
Cocaine  anosmia  has  been  recorded.  Tresilian3  reports  a  case  of 
anosmia  following  a  fall  in  a  young  woman,  twenty-two  years  of 
age,  in  whom  the  sense  of  smell  was  absent  for  a  year  or  more.  The 
use  of  powerful  antiseptics,  the  presence  of  oza3na  or  of  pus,  are  all 
etiological  factors  in  occasioning  anosmia.  To  these  hysteria  may  be 
added.  The  second  or  obstructive  form  of  anosmia  may  be  occasioned 
by  atresia,  deviations  of  the  septum,  hypertrophies  of  the  mucous 
membrane,  polypi,  etc. 

Symptoms.  The  symptoms  of  anosmia  are  complete  or  partial  ab- 
sence of  the  sense  of  smell,  substitution  at  times  of  a  disagreeable 
odor,  headaches,  vomiting,  etc. 

Prognosis.  The  prognosis  depends  entirely  on  the  cause  and  the 
duration  of  the  anosmia.  M.  MacKenzie  believes  anosmia  to  be  in- 
curable if  it  has  existed  for  two  years.  D'Aguano,4  however,  reports 
a  case  of  cure  after  the  anosmia  had  existed  forty  years. 

Treatment.  In  the  obstructive  form  these  should  be  removed.  For 
the  hysterical  state  Bookaert5  advises  suggestion.  The  tabetic  cases 
are  incurable.  Small  doses  of  strychnine  have  been  applied  to  the 
nasal  mucosa,  and  applications  of  the  galvanic  current  have  been 
made. 

Parosmia.  Perversion  of  smell,  the  substitution  of  one  odor  for 
another,  occurs  occasionally,  the  odor  substituted  being  usually  a  disa- 
greeable one,  differing  in  this  to  perverted  conditions  in  the  eye  and 
ear.  The  color  blind  have  pretty  colors  substituted  for  sombre  ones ; 
the  singing  of  birds  often  accompanies  tinnitus,  while  the  parosmic 
subject  smells  odors  that  "cry  out  to  heaven,"  and,  as  in  the  former 
conditions,  the  perversion  is  noticed  only  by  the  individual  sufferer — 
if  others  noted  the  odor  complained  of  it  would  not  be  parosmia. 

Parosmia  may  be  occasioned  by  decayed  teeth,  decayed  matter 
in  the  tonsillar  crypts,  disease  of  the  accessory  sinuses,  affections  of 
the  nasopharynx,  or  none  of  these  may  be  present.  Noquet0  records 
two  cases  where  an  odor  of  decayed  animal  matter  followed  an  attack 
of  coryza.  Among  the  insane  and  in  epileptics,  parosmia  is  of  frequent 
occurrence.  Among  the  greatest  sufferers  are  those  who  have  hys- 
terical parosmia.    In  a  case  of  this  latter  variety  under  the  writer's 

1  Berl.  Klin.  Wochenschr.,  No.  51, 1899.  2  Rev.  hebdom.  de  Laryngol.,  December  9, 1899. 

3  Journal  Laryn.,  Rtain.,  and  Otol.,  December,  1899. 

1  New  York  Medical  Journal,  May  4,  1889. 

6  Bookaert.   Ann.  de  la  Soc.  de  la  Med.  de  Gand.,  3  Fasc,  1900. 

0  3oc.  Centralo  de  Mtfdecine  du  Nord.,  December  9,  1898. 
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care,  a  young  man  insisted  on  the  presence  of  a  vile  odor  which  ema- 
nated from  his  nose.  Although  the  writer  could  never  detect  it,  the 
patient  insisted  that  his  employer  did,  not  from  anything  the  latter 
ever  said,  but  "the  way  he  looked  at  him."  The  constant  fear  of 
being  discharged  because  his  presence  had  become  unbearable,  and 
the  dread  of  being  shunned  by  his  associates,  made  him  constantly 
miserable  and  a  most  unhappy  individual. 

When  parosmia  accompanies  or  follows  anosmia,  as  occasionally 
happens,  after  influenza,  Myers1  having  recently  reported  such  a  case, 
the  prognosis  is  apt  to  be  good. 

Treatment  consists  in  diligent  search  for  and  removal  of  the  cause. 
Anaesthesia  is  comparatively  rare,  usually  one-sided  and  associated 
with  hysteria.  In  partial  central  or  peripheral  paralysis  of  the  tri- 
geminus it  is  of  more  frequent  occurrence.  If  the  trigeminal  paralysis 
is  complete  there  is,  in  addition,  a  loss  of  sensation  in  the  external 
portion  of  the  nose.  Anaesthesia  is  indicated  by  the  absence  of  sensa- 
tion either  to  vapors  or  touch :  sneezing  is  not  occasioned  by  irritants, 
nor  is  there  any  overflow  of  lacrymation. 

Hyperesthesia  is  common,  variable  in  individuals,  some  suffering 
with  the  slightest  touch.  Remedies  that  soothe  most  individuals 
aggravate  these.  Thus  the  application  of  the  suprarenal  extract, 
of  menthol,  and  of  cocaine,  that  ordinarily  give  great  relief,  is  followed 
by  pain,  sneezing,  hypersecretion,  excessive  lacrymation,  headache, 
and  insomnia.  There  are  no  means  of  being  forewarned  as  to  these 
idiosyncrasies.  Eyperesthesia  is  common  during  pregnancy.  Konr 
has  recently  reported  a  case  of  unusually  severe  symptoms.  With- 
out any  recognized  cause,  a  woman  in  the  last  month  of  her  third 
pregnancy  was  affected  with  severe  and  almost  incessant  convulsive 
sneezing,  which  lasted  for  four  days  in  spite  of  the  use  of  morphine, 
chloroform,  amyl  nitrite,  bromine,  and  trional.  During  the  ensuing 
live  days  there  was  hut  trifling  abatement :  but  then  labor  pains  set  in 
and  spontaneous  delivery  occurred.  The  quantity  of  liquor  amnii 
was  very  large.  After  parturition  the  woman  sneezed  no  more. 
Halt'  in  a  study  of  112  cases  found  one-half  of  them  due  to  asthma, 
evenly  distributed  between  males  and  females  between  the  ages  ol 
twentv  and  forty  years. 

Hyperesthesia  shows  itself  principally  in  paroxysmal  sneezing, 
and  may  become  excessively  annoying  by  its  continuance.  In  its 
mildest  form  it  is  occasioned  by  exposure  to  bright  sunlight  or 
particles  of  dust  and  the  pollen  of  plants.  Certain  drugs  produce  it 
in  susceptible  individuals.  When  it  occurs  at  certain  seasons  of  the 
year  it  is  known  as  "rose  cold."  The  mucous  membrane  is  apt  to  be 
engorged  or  cedematous  during  the  attack,  and  sometimes  exfoliation 
takes  place.  In  addition  to  the  general  symptoms  of  obstruction, 
as  occurs  in  acute  rhinitis,  there  is  much  depression,  without,  however, 
any  accompanying  rise  in  temperature. 

i  Laryngoscope,  May,  1901.  1  Frauenarzt,  No.  12,  1900. 

s  London  Lancet,  February  11, 1899. 
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The  internal  administration  of  quinine,  arsenic,  and  extract  of 
belladonna,  and  the  local  application  of  the  suprarenal  extract,  fol- 
lowed by  menthol  in  a  2  per  cent,  solution  of  liquid  vaseline,  will 
usually  give  great  relief.  Cocaine  should  be  mentioned  in  order  to  be 
condemned.  It  but  adds  to  the  torture  of  the  patient  in  giving 
relief  for  a  few  moments,  only  to  lapse  into  former  conditions  of 
obstruction,  really  accentuating  them.  The  cocaine  habit  may  readily 
be  formed  by  these  sufferers.  Fortunately  we  have  in  the  suprarenal 
extract  and  its  preparations  a  thoroughly  efficient  substitute  without 
its  dangers.  It  was  in  connection  with  the  effect  of  the  suprarenals 
in  these  maladies  that  the  writer  stated  that  "if  the  effect  of  this 
extract  never  served  another  purpose  than  the  lasting  relief  following 
its  use  in  these  conditions,  it  still  remained  a  most  valuable  addition 
to  our  list  of  remedies."  In  some  cases  the  application  of  the  galvano- 
cautery  to  the  sensitive  areas  of  the  nasal  membrane  will  be  followed 
by  cure  of  the  hypersesthetic  condition. 

Paresthesia  is  usually  associated  with  some  remote  condition,  such 
as  hemorrhoids,  entozoa,  lymphoid  hypertrophy,  aural  disease,  etc. 

It  presents  itself  in  the  form  of  itching.  The  removal  of  the  cause 
cures  the  affection. 

Neuralgias  of  the  mucous  membrane  of  the  nose  are  of  rare  occur- 
rence except  in  connection  with  facial  and  trigeminal  neuralgias. 

Hysterical  nasal  insufficiency  occurs  rarely,  its  chief  symptom  being 
the  alleged  inability  to  breathe  through  normal  nasal  passages.  Ler- 
moyez1  has  recently  recorded  such  a  case. 

Paralysis  of  the  levator  alse  is  generally  associated  with  other  forms 
of  facial  paralysis.  It  occurs  usually  as  a  one-sided  sinking-in  of  the 
ala,  occasioned  by  the  contraction  of  some  of  the  fibres  of  the  levator 
muscles  and  laxness  of  the  others,  and  is  to  be  found  in  the  individual 
of  the  highly  neurotic,  anaemic,  and  myopic  type,  and  generally  in  the 
male.  There  is  to  all  appearance  ample  room  for  ordinary  purposes, 
but  the  individual  believes  that  surgical  relief  is  required,  that  no 
one  suffers  as  he  does,  and  is  happiest  when  he  can  find  some  sympa- 
thizer to  whom  he  can  unfold  his  tale  of  woe.  He  soon  becomes 
known  as  a  nose-hypochondriac,  and  spends  his  time  making  the  life 
of  the  rhinologist  unhappy. 

The  use.  of  a  vulcanite  tube  worn  at  night,  strychnine  and  bromides 
internally,  and  the  assurance  that  the  woes  of  this  life  are  not  all  his, 
are  the  indications  for  treatment. 

Disturbances  of  Secretion. 

Nasal  Hydrorrhoea.  An  excessive  flow  of  secretion  from  the  nasal 
mucosa  without  pathological  changes  may  be  due  to  any  one  of  a 
variety  of  causes.  Lermoyez2  believes  that  spasmodic  hydrorrhoea 
is  merely  an  accident  of  arthritism,  and  frequently  alternates  with 

1  Presse  MCdicale,  January  25,  1899. 

s  Aim,  des  Mai.  de  l'Or.,  etc.,  Paris,  July,  1899. 
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the  other  phenomena,  diarrhoea,  migraine,  etc.  Nitkin1  regards  most 
cases  of  hydrorrhoea  to  be  due  to  paresis  of  the  vasomotor  nerves  of 
the  nasal  mucosa,  often  reflex,  as  from  adenoids.  Among  the  causes 
are  cold,  winter  weather,  excessive  lacrymation,  and  emotional  ex- 
citement, errors  in  diet,  uric  acidemia,  and  diabetes.  Kyle  has  col- 
lected 27  cases,  to  which  Abate2  has  added  another. 

After  the  affection  has  lasted  for  some  time  the  mucous  membrane 
appears  soggy;  in  the  early  part  of  the  affection  there  is  no  visible 
change.  The  discharge  may  be  one-sided,  but  is  usually  bilateral. 
It  may  appear  with  regularity  at  certain  hours,  usually  in  the  morning, 
and  not  occur  for  the  remainder  of  the  day.  The  condition  is  to  be 
differentiated  from  cerebro-spinal  rhinorrhcea,  and  will  be  considered 
under  the  heading  of  the  latter  affection. 

The  prognosis  is  good,  depending  entirely  on  the  cause. 

Treatment.  Treatment  consists  in  the  internal  administration  of 
atropine  for  the  hypersecretion,  and  strychnine  for  the  vasodilators; 
massage  of  the  nasal  mucosa,  the  application  of  solutions  of  protargol. 
Insufflation  of  drying  powders,  as  zinc  preparations,  to  which  menthol 

or  boric  acid  has  been  added,  have  their  value  in  appropriate  cases 

where  no  discernible  cause  exists.  The  malarial,  rheumatic,  and 
lithsemic  causes  need  propei-  treatment,  and  the  errors  of  diet  cor- 
rected. 

Cerebro-spinal  Rhinorrhcea .  The  spontaneous  discha  rge  of  cerebro- 
spinal  fluid  from  the  nose  is  of  infrequent  occurrence.  St.  Clair 
Thomson8  has  collected  a  number  of  cases  in  a  recent  monograph,  and 
T.  Fisher,4  Scheppegrell,8  Bektoen,8  and  FreudenthaF  have  each  re- 
ported a  case.  Thai  of  Fisher  occurred  in  a  boy  of  four  years  of  age. 
Hektoen's  case  is  interesting  in  that  what  appeared  to  be  a.  polyp 
was  removed  from  the  nose,  hut  proved  to  he  a  portion  of  a  meningo- 
cele.   Cerebral  fluid  escaped  from  the  opening. 

This  condition  is  due  to  an  oversoerotion  of  arachnoid  fluid  finding 
its  way  down  through  the  perineural  sheaths  of  the  olfactory  nerves. 
Increased  cerebral  pressure  is  always  present;  retinal  changes  occur 
with  frequency. 

The  amount  of  fluid  which  escapes  varies.  It  has  been  known  to 
reach  3000  c.c.  in  twenty-four  hours.  It  has  an  alkaline  reaction, 
an  average  specific  gravity  of  1006,  contains  chlorides,  albumin,  and 
at  times  phosphates  and  sulphur  salts  identical  with  cerebro-spinal 
fluid. 

Mental  depression  and  headaches  usually  pre-exist;  dizziness  and 
one-sided  anosmia  are  apt  to  occur,  the  head  symptoms  ceasing  when 
the  flow  begins.    The  latter  is  constant  and  one-sided.    An  earl)' 

i  Journal  Lnryn.,  Rhin.,  and  Otol.,  July,  1899. 

«  Bolletino  delle  Malati  del  Orecchio,  November,  1900. 

»  Laryngoscope.  November,  1898.  '  British  Medical  Journal,  November  18,  1899. 

'  Journal  American  Medical  Association,  February  26,  1898. 
«  Indiana  Medical  Journal,  February,  1900. 
'  New  York  Medical  Journal,  March  31,  1900. 
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diagnosis  is  essential  in  order  that  we  may  prevent  meningeal  affec- 
tion through  the  nose.  The  chemical  examination  of  the  fluid,  its 
constancy  and  one-sided  flow  will  help  to  differentiate  it  from  nasal 
hydrorrhcea. 

Treatment  is  of  no  avail. 

Reflex  nasal  cough  occurs  in  a  large  percentage  of  individuals  on  the 
introduction  of  applications  to  the  mucosa  where  it  is  occasioned 
by  pathological  changes.    These  latter  should  be  attended  to. 

Sternutation.  Excessive  sneezing  may  be  acquired  or  congenital. 
It  may  be  occasioned  by  disease  of  the  brain  or  medulla,  of  syphilitic 
origin  or  not,  and  in  certain  conditions  of  the  insane. 

NEUROSES  OF  THE  PHARYNX. 

The  posterior  nares  is  the  most  sensitive  portion  of  the  pharynx. 
The  uvula  is  not  at  all  sensitive  to  warmth,  as  seen  in  laryngoscopic 
examinations,  etc. 

The  sensation  of  the  pharynx  may  be  totally  or  partially  diminished, 
and  this  is  termed — 

Anaesthesia  of  the  Pharynx.  It  occurs  most  frequently  after  diph- 
theria and  severe  inflammatory  disturbance  in  the  pharynx;  it  may 
also  be  associated  with  epilepsy,  gummatous  tumors,  multiple  sclerosis, 
and  pseudobulbar  paralysis.  It  may  occur  at  the  menopause,  in 
cholera,  dysentery,  and  diabetes,  and  following  the  use  of  morphine, 
cocaine,  menthol,  ethyl  chloride,  etc.  It  may  be  one-sidecl  or  bilateral, 
partial  or  complete. 

When  the  pharynx  only  is  involved  and  the  cause  a  minor  one,  the 
prognosis  is  good.  Where  the  larynx  is  involved  there  is  imminent 
danger  to  life  from  choking,  or  the  entrance  of  small  particles  of  food 
into  the  bronchi  may  result  in  catarrhal  bronchitis  or  pneumonia, 
and  here  the  prognosis  is  bad. 

There  is  apt  to  be  numbness  in  the  pharynx,  the  principal  complaint 
being  a  cough  during  every  act  of  deglutition.  Fluids  are  swallowed 
slowly,  and  ofttimes  the  subject  has  learned  to  swallow  in  the  prone 
position. 

It  is  of  the  utmost  importance  that  foods  should  be  carefully  selected, 
especially  where  the  larynx  is  involved.  The  mouth  should  be  thor- 
oughly cleaned  and  all  particles  of  food  removed  after  feeding.  If 
the  oesophageal  bougie  is  used,  talking  should  be  encouraged,  and  the 
respiration  should  be  watched  when  the  tube  is  occluded,  before  food 
is  poured  in.  The  writer  saw  a  case  of  anaesthesia  of  the  pharynx 
and  epiglottis  in  which  raw  oysters  were  partaken.  An  oyster  entered 
the  larynx,  and  although  but  a  few  minutes  elapsed  before  he  saw  the 
case,  life  was  extinct;  all  efforts  to  resuscitate  failed.  In  simple 
cases  the  faraclic  current  and  strychnine  given  internally  will  benefit. 

Hyper 88 sthesia  of  the  Pharynx.  Excessive  sensibility  of  the 
pharynx  may  be  due  to  the  inhibition  of  excessively  hot  foods,  chew- 
ing of  tobacco,  excessive  use  of  alcohol,  nasal  obstruction  causing 
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mouth-breathing,  congestion,  the  result  of  venous  stasis.  It  occurs 
in  valvular  heart  disease,  in  hysteria.,  and  in  meningitis.  It  is  asso- 
ciated with  pain  radiating  to  both  ears,  nausea,  and  vomiting. 

The  pain  is  sometimes  very  severe,  is  intermittent,  and  may  assume 
the  regularity  of  a  quotidian  or  tertian.  Except  when  due  to  local 
irritants,  there  is  no  congestion  present. 

It  is  very  important  that  the  cause  should  be  carefully  sought,  and 
it  should  be  differentiated  from  rheumatism  and  syphilis.  A  rheu- 
matic history  will  aid  materially  for  the  former  condition;  but  a 
specific  history  is  not  so  readily  obtained,  not  so  much  because  of 
untruthfulness  on  the  part  of  the  patient,  but  because  pharyngeal 
infiltrations  are  among  the  very  late  evidences  of  the  disease,  and 
,,1'ten  the  patient  is  entirely  unaware  of  the  presence  of  syphilis. 
This  is  especially  the  case  in  late  hereditary  syphilis,  seen  now  and 
then.  The  author  was  recently  called  upon  to  treat  a  lady  who  had 
been  under  the  care  of  a  colleague  tor  nervous  sore-throat,  and  all 
the  anodynes  given  had  no  effect.  A  very  careful  pharyngeal  exam- 
ination showed  two  bands  on  either  side  of  the  posterior  pharyngeal 
wall,  well  hidden  by  the  anterior  pillars.  These  bands  were  puffy 
and  of  a  dark-red  color— there  was  no  destruction  of  tissue— they 
seemed  to  present  the  picture  of  gummatous  infiltrations  and  large 
doses  of  iodide  and  mercurial  inunctions  cured  her  in  a  week.  It 
was  subsequently  ascertained  that  a  sister  and  a  brother  of  the  patient 
had  evidences  of  hereditary  syphilis. 

Where  hyperesthesia  is  intermittent  quinine  administered  internally 
is  of  value.  The  cause  ascertained,  recovery  follows  its  removal. 
It  is  especially  essential  that  cocaine  should  not  be  used  here.  Its 
effect  is  too  evanescent,  and  it  is  withal  too  dangerous  a  drug  to  use.' 

Paresthesia  of  the  Pharynx.  A  perverted  sensation  of  the 
pharynx  is  rare,  per  se.  It  occurs  in  the  climacteric  period,  in  hysteria, 
and  hypochondria,  following  the  use  of  cocaine,  menthol,  and  chloral, 
and  subsequent  to  the  swallowing  of  foreign  bodies.  There  is  com- 
plaint of  the  presence  of  a  thread,  a  hair,  or  foreign  body,  or  a  sen- 
sation of  sticking  and  burning.  These  affections  occurring  largely 
in  the  neurotic,  their  fears  become  greatly  magnified  and  their  imagina- 
tions lead  them  to  expect  the  worst.  Almost  the  first  question  is 
whether  they  have  cancer  or  tuberculosis.  Sometimes  the  affection 
appears  very  suddenly,  perhaps  even  during  deglutition,  and  then  a 
foreign  body  is  at  once  supposed  by  them  to  have  lodged.  Patient 
search  fails  to  reveal  any  foreign  body.    A  rheumatic  history  is 

negatived.  .  .  , 

The  prognosis  is  good,  except,  perhaps,  m  the  purely  hysterical 
In  these  suggestion  has  been  of  value.  A  ease  occurred  m  one  oi 
our  clinics— the  patient  insisted  that  an  orange-pit  had  lodged  a 
fortnight  previous  to  his  visit.  He  stated  that  he  had  seen  several 
physicians  who  could  not  find  it,  and  he  knew  it  was  there,  because 
he  felt  it  A  most  exhaustive-  examination  under  cocaine  anaesthesia 
failed  to  find  it,  and  he  was  asked  to  come  the  next  day  for  a  further 
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examination.  On  his  second  visit  a  pill  of  soft  bread  had  been  pre- 
viously placed  between  the  teeth  of  a  MacKenzie  forceps  and  the 
closed  forceps  was  introduced  into  the  sinus  pyriformis  and  held 
there  a  few  minutes.  When  it  was  extracted  and  shown  the  patient 
he  explained:  "That  is  it!"  and  his  pain  ceased,  never  to  return. 

Motor  Disturbances. 

Pharyngeal  paralysis  is  of  frequent  occurrence  as  a  sequel  of  diph- 
theria, and  it  may  occur  in  connection  with  cerebral  hemorrhage, 
tumors  of  the  brain,  pseudoparalysis  and  true  bulbar  paralysis, 
disease  of  the  medulla,  and  tabes. 

Paralysis  of  the  deglutitory  muscles  may  be  present  in  extradural 
abscess  and  periphlebitis  of  the  sinus  in  the  course  of  typhoid  fever 
and  in  influenza.  It  may  be  unilateral  or  bilateral,  alone  or  asso- 
ciated with  paralysis  of  the  larynx  and  of  the  tongue  and  lips,  as 
in  glossolabial  pharyngeal  paralysis. 

At  first  speech  is  interfered  with,  and  deglutition  becomes  impaired. 
Puffing  up  the  cheeks  or  blowing  out  a  light  becomes  impossible; 
fluids  come  through  the  nose  when  swallowing  is  attempted,  and, 
where  there  is  a  perforated  membrana  tympani,  through  the  ear. 

Pharyngeal  examination  shows  the  affected  side  drooping  and 
smooth,  while  the  normal  side  is  well  drawn  up  and  corrugated ;  reflex 
is  absent  to  touch  on  the  affected  side.  Where  the  tongue  is  affected 
bits  of  food  lie  at  its  base. 

The  prognosis  depends  on  the  cause.  The  treatment  is  the  same 
as  outlined  in  the  subdivision  of  anaesthesia  of  the  pharynx. 

Spasm  of  the  Pharynx.  This  has  been  called  "pharyngeal  tenes- 
mus" by  Lennox  Browne,1  and  Lambert  Lack2  has  made  use  of  the 
term  "pharyngeal  nystagmus"  for  a  form  of  this  affection. 

Spasm  of  the  pharynx  is  occasioned  when  pharyngeal  or  laryngeal 
examination  is  attempted,  and  is  readily  controlled  by  means  at  our 
command,  like  cocaine,  ice,  the  bromides,  etc.  In  hydrophobia  and 
in  those  who  fear  hydrophobia  the  spasm  may  give  rise  to  intense 
suffering.  In  true  hydrophobia  the  very  sight  of  water  causes  violent 
spasm.  It  must  be  differentiated  from  globus  hystericus.  General 
anesthesia  may  be  required  to  relieve  the  suffering  patient;  usually 
the  bromides  and  chloral  per  rectum  or  hypodermics  of  morphine 
suffice. 

Clonic  spasm  occurs  occasionally.  Semon3  has  recently  reported  a 
case  of  clonic  spasm  of  the  palate,  pharynx,  and  larynx  in  a  woman, 
aged  thirty  years.  About  four  clicking  sounds  were  clearly  heard 
by  him  in  each  second;  this  was  constant,  and  was  produced  by  the 
rapid  vertical  movements  of  the  soft  palate  associated  with  similar 
movements  of  the  floor  of  the  mouth.    He  says  that  speculation  as 


1  Archives  of  Laryngol.,  February,  1891.  3  Laryngoscope,  June,  1898. 

3  Journal  of  Laryngol.,  Rhino!.,  andOtol.,  March, 1901. 
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to  the  cause  is  idle.  Lambert  Lack  reported  the  case  of  a  female, 
aged  nineteen  years,  who  complained  of  phlegm  in  her  throat.  Exam- 
ination showed  a  rapid  twitching  of  the  posterior  pharyngeal  wall, 
which  seemed  to  be  rapidly  jerked  to  the  left  side  and  then  relaxed. 
The  movements  were  rapid  and  unceasing,  150  to  the  minute,  and 
not  quite  regular  in  extent  or  time.  They  resembled  nystagmus, 
and  were  quite  different  from  choreic  movements.  The  superior  and 
middle  constrictors  seemed  to  be  affected,  but  not  the  palatal  mus- 
cles. The  affection  remained  constant  for  two  months.  He  was 
able  to  find  eight  cases  in  the  literature.  He  believes  the  affection 
to  be  due  to  gross  lesions  of  the  central  nervous  system,  cerebellar 
tumors,  etc.,  or  reflex,  and  apparently  due  to  postnasal  catarrh. 
In  his  own  case  treatment  to  the  posterior  nares  was  followed  by 
cessation  of  the  movements.  Alcohol,  mercury,  and  lead  are  given 
as  etiological  factors. 

The  enumeration  of  neuroses  of  the  throat  is  not  complete  without 
mention  of — 

Hysterical  Dysphagia.  This  affection  occurs  more  frequently  in 
women  than  in  men,  and  may  appeal'  in  children.  It  is  best  described 
as  a  partial  or  complete  inability  to  swallow,  without  known  patho- 
logical causes,  or,  by  reflex,  from  so  trivial  a  cause  that  it  must  be 
considered  hysterical  in  origin. 

There  is  no  pain  in  swallowing,  a  sound  passes  readily,  and  the 
attack  is  usually  sudden  in  onset  and  not  continuous.  Solids  are 
often  swallowed  better  than  liquids. 

The  prognosis  is  good  as  a  rule. 

The  treatment  consists  in  rest  of  the  parts,  rectal  alimentation, 
if  necessary,  antispasmodics,  and  removal  of  any  exciting  cause. 

NEUROSES  OF  THE  LARYNX. 

Sensory  Neuroses. 

Hyperesthesia,  excessive  sensibility  of  the  larynx,  occurs  in  bron- 
chial asthma,  hysteria,  neurasthenia,  from  excessive  smoking,  in 
alcohol  habitues,  during  menstruation,  pregnancy,  at  the  climacteric, 
and  sometimes  is  ah  early  symptom  of  tuberculosis. 

It  is  evidenced  by  pain,  usually  unilateral  and  intermittent  in 
character,  sometimes  very  intense.  It  is  very  persistent,  and  the 
tendency  is  toward  recurrence.  It  occurs  in  both  sexes  in  early  and 
middle  life.  Gottstein  reports  a  case  in  which  the  pain  on  talking 
was  so  intense  that  phonophobia  existed. 

Treatment.  Treatment  should  be  constitutional  and  local.  Cocaine 
should  not  be  administered.  The  bromides,  quinine,  hot  or  cold 
applications  as  they  are  best  borne  by  the  patient,  sprays  of  the 
suprarenal  extract,  and  menthol  in  liquid  vaseline,  etc. 

Anaesthesia.  Partial  or  complete  loss  of  sensibility  of  the  larynx 
has  the  same  etiological  factors  as  that  of  the  pharynx;  both  coexist  , 
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as  a  rule,  and  the  treatment  is  the  same.  Except  when  due  to  syphilis 
or  diphtheria,  the  prognosis  is  bad.  The  danger  of  particles  of  food 
entering  the  larynx  must  never  be  lost  sight  of. 

Paresthesia.  A  perverted  sensation  in  the  larynx  may  be  due  to 
local  or  more  remote  inflammatory  conditions,  such  as  the  presence 
of  hypertrophied  lingual  tonsils,  adenoids,  follicular  pharyngitis,  and 
foreign  bodies  in  the  ear.  It  has  been  known  to  occur  from  so  remote 
an  organ  as  the  uterus.  The  removal  of  uterine  polypi  has  been 
promptly  followed  by  the  cure  of  the  laryngeal  symptoms.  It  also 
occurs  at  the  menopause. 

The  prognosis  is  good. 

Treatment.  The  cause  carefully  sought  and  removed  will  usually  be 
all-sufficient. 

Neuralgia  of  the  larynx  has  been  recorded.  It  is  rare,  and  the 
indications  are  for  anti-rheumatic  and  anti-neuralgic  treatment. 

Motor  Neuroses. 

Spasm  may  occur  in  the  adult,  as  it  does  in  children.  It  may  affect 
any  of  the  laryngeal  muscles,  and  when  the  abductors  alone  are 
affected  there  is  generally  a  paralysis  of  the  adductors  present.  Mild 
spasm  is  occasioned  by  the  entrance  of  food  into  the  larynx,  inhala- 
tion of  irritant  vapors,  as  chloroform  by  gaslight,  burning  sulphur, 
etc.  Children  have  an  especial  tendency  to  attacks,  which  generally 
occur  between  the  second  and  seventh  years  of  life.  It  may  also  occur 
in  the  newly  born.  Variot  and  Hoclour1  mention  stridor  in  newborn 
infants.  Stamm2  records  two  cases  of  congenital  stridor.  Strshel- 
bitzki3  presents  three  cases.  Variot  was  enabled  to  perforin  an 
autopsy  on  a  child  of  one  year  who  had  constant  stridulous  breathing. 
He  found  the  epiglottis  elongated,  both  aryepiglottic  folds  hyper- 
trophied, and  a  very  narrow  glottis  was  formed.  The  condition  is 
evidently  due  to  an  embryonic  state  of  the  epiglottis  which  has  not 
yet  fully  unfolded. 

Rhachitis  stands  pre-eminent  among  the  causes  of  this  affection 
in  children;  hydrocephalus,  anaemia  of  the  brain  and  membranes; 
tetanus,  dentition,  large  and  caseous  bronchial  glands,  inflammations 
in  the  mucous  membrane  of  the  air  passages,  digestive  disturbances, 
entozoa,  excessive  crying,  lymphoid  hypertrophies,  etc.,  are  further 
causes  of  this  affection.  Certain  children  have  predisposition  to 
attacks  or  hereditary  tendencies,  while  age,  sex,  errors  in  diet,  and 
unsanitary  surroundings  may  be  causal  factors.  Semon4  reports  the 
case  of  a  child  in  whom  the  spasm  was  due  to  a  thrombosis  of  the 
longitudinal  sinus. 

Spasm  may  be  occasioned  by  the  use  of  sprays.  Boyd5  reports  a 
case  of  tetany  and  spasm  of  the  glottis  from  chloroform  administered 


1  Presse  MGdlcale,  November  7, 1900. 
3  Med.  Obvs.,  August,  1900. 
6  Canada  Laucet,  July,  1901. 
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to  a  child  with  papillomata.  Ganghofner1  found  61  cases  of  marked 
tetany  recorded  in  105  cases,  and  he  concludes  that  the  association 
of  spasm  and  tetany  is  the  rule.  Baginski2  mentions  enlargement 
of  the  thymus  as  an  etiological  factor. 

In  mild  cases  there  is,  without  pre-existence  of  laryngeal  symptoms, 
a  sudden  attack  of  long-drawn  inspiration  distinctly  heard  in  the 
room;  after  a  few  such  inspirations  there  is  complete  subsidence. 
In  severer  cases  the  attacks  always  appear  suddenly;  respirations 
become  more  and  more  severe;  there  is  a  gasping  for  breath;  an 
anxious  expression,  and  even  cyanosis,  with  evident  suffering.  The 
head  is  bathed  in  perspiration,  eyeballs  turned  up,  and  alee  nasi  widely 
distended.  In  still  severer  cases  there  is  tonic  spasm  of  the  extremi- 
ties, loss  of  consciousness,  and  cardiac  weakness,  death  following 
either  from  such  weakness  or  from  suffocation. 

The  attack  usually  exhausts  itself;  there  is  a  long-drawn  inspira- 
tion with  a  crowing  sound,  a  longer  period  of  rest,  followed  by  less 
noisy  and  obstructive  inspirations,  the  color  returns,  the  pulse  be- 
comes stronger,  and  the  attack  is  over  for  the  time  being.  In  some 
instances  there  is  no  recurrence,  bu1  usually  there  are  recurrences. 

The  suddenness  of  onset,  absence  of  temperature,  and  the  result 
of  bacteriological  examination  make  the  differential  diagnosis  fro  a 
diphtheria  not  so  difficult.  From  a  catarrhal  laryngitis  or  a  foreign 
body  in  the  larynx  the  diagnosis  is  not  so  easy.  In  one  case  the 
writer1  records  that  of  a  child  in  whom  tracheotomy  revealed  a  foreign 
body  on  a  line  with  the  true  vocal  cords,  which  was  only  suspected 
before  operation. 

Unless  the  attack  is  due  tn  dfrec1  cerebral  irritation,  the  prognosis 
is  generally  good.  M.  MacKenzie  claims  that  the  greater  the  interval 
between  attacks,  the  better  the  prognosis.  Death  occurs  either  from 
asphyxia,  from  suffocation,  cardiac  exhaustion,  or  cerebral  compres- 
sion may  occur  from  transudation  between  the  cerebral  membranes 
and  in  the  ventricles. 

Treatment.  Prophylactic.  Rest,  bromide  of  potassium  internally, 
regulating  the  diet,  small  quantities  of  food  at  a  time.  The  rooms 
should  be  well  ventilated,  the  child  kept  out-of-doors  in  clear  weather, 
and  adenoids  or  tonsils,  if  present,  should  be  removed. 

For  the  attack  Holt  advises  the  following: 

Chloral  hydrat.,  5.0 
Kalii  brom.,  8.0 
Arnmon.  brom.,  2.0 
Aq.  cinnamon).,  64.0 — M. 
Sig.   Teaspoonfnl  every  twenty  minutes  if  not  relieved. 

This  dose  for  a  child  of  seven  years. 
Frerichs  gives: 

Ext.  bellad.,  0.27 
Liq.  ammon.  anisat.,  2.25 
Aq.  dist.,  lo.O-M. 
Sig.   Ten  to  twenty  drops  every  three  hours  for  the  attack. 


i  Mllnehener  med.  Wochensch..  No.  14,  1899. 

3  New  York  Eye  and  Ear  Infirmary  Reports,  1S99. 


2  Internat.  Clinics,  April,  1899. 
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Inhalations  of  steam,  slaking  lime,  emetics,  sinapisms  are  all 
employed  during  the  attack.  Both  Sevestre1  and  Richardiere2  men- 
tion laryngeal  spasms  requiring  tracheotomy  or  intubation.  Baginski3 
gives  phosphorus  internally  with  bromides  or  musk. 

Laryngeal  Spasm  in  Adults.  While  by  no  means  of  rare  occur- 
rence, it  is  much  less  frequent  than  in  children.  Laryngeal  spasm 
may  be  central  in  origin,  as  in  hysteria,  chorea,  and  epilepsy.  In 
this  form  there  is  some  irritation  of  the  branches  of  the  recurrent 
nerve  with  an  excess  of  irritation  to  the  adductor  muscles. 

Tetanus,  hydrophobia,  and  tabes  are  etiological  factors.  It  may 
occur  as  a  reflex  from  various  organs,  the  intestinal  tract,  intranasal 
disease,  and  the  sexual  apparatus.  Brose4  reports  two  cases,  one 
clue  to  carcinoma  of  the  lower  end  of  the  oesophagus,  and  another 
which  subsequently  developed  tuberculosis.  The  writer  treated  a 
young  man  of  tubercular  family  history,  who  possessed  a  highly 
neurotic  temperament  and  who  had  repeated  daily  and  nightly  attacks 
of  laryngeal  spasm  of  short  duration.  There  were  no  discoverable 
lesions  in  the  pharynx,  larynx,  or  pulmonary  apparatus.  Some 
fibrinous  rhinitis  existed.  The  attacks  ceased  after  a  few  weeks. 
A  few  months  later  tuberculosis  developed.  The  pressure  of  intra- 
thoracic tumors  and  of  aneurisms,  if  the  nerve  is  not  entirely  oblit- 
erated, causes  spasm.  Dundas  Grant  and  Mr.  Macintosh5  relate  a 
case  of  a  female  whose  glottic  spasm  seemed  to  be  due  to  an  acute 
lingual  tonsillitis.  McCarclie6  records  a  case  of  laryngeal  spasm  during 
the  administration  of  ether,  clue  to  a  compensatory  mitral  stenosis. 

Spasm  may  be  phonatory,  cleglutitory,  or  respiratory.  The 
attack  is  sudden  in  onset  and  similar  to  those  occurring  in  children ; 
general  convulsions  do  not,  however,  accompany  the  attack  in  adults. 

The  diagnosis  is  readily  made  with  the  laryngoscope.  The  prognosis, 
except  in  those  clue  to  central  lesions,  is  good. 

Treatment.  Semon  advises  rest  during  the  attack,  to  have  the 
patient  hold  his  breath,  and  to  breathe  rapidly  with  closed  mouth. 
Moritz  Schmidt  advises  pressure  on  the  tip  of  the  nose  while  the 
patient  breathes  deeply.  Chloroform  inhalations  or  tracheotomy  or 
intubation  may  become  necessary. 

Chorea  of  the  Larynx.  This  may  occur  independently,  but  it  is 
usually  associated  with  chorea  elsewhere.  Onocli7  prefers  the  term 
choreiform  movements,  being  opposed  to  that  of  chorea  of  the  larynx. 
It  usually  manifests  itself  by  a  constant  barking  noise,  harassing  to 
the  patient  and  to  those  about  him. 

Treatment.  The  treatment  is  the  same  as  applies  to  chorea  else- 
where: rest,  arsenic,  etc.    The  prognosis  is  generally  good. 

Phonatory  Spasm.  An  inco-ordination  of  the  muscles  of  the  larynx, 
phonation  failing,  due  to  a  more  or  less  complete  closure  of  the  glottis, 

1  Soc.  Med.  des  HOpitaux,  March,  1899.  2  Bullet.  Med.,  February,  1899.  s  Loo.  oit. 

4  Journal  American  Medical  Association,  Juno  22,  1901. 
6  Journal  Laryn.,  Rhin.,  and  Otol.,  April,  1901. 

»  New  York  Medical  Record,  February  3,  1900.  »  Arch.  f.  Lar.,  1900,  Bd.  x.  p.  32. 
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exists  either  alone  or  with  functional  inspiratory  spasm  of  the  glottis. 
Reflex  causes  must  be  sought  for  and  remedied. 

Stammering.  Few  maladies  to  which  flesh  is  heir  cause  quite  as 
much  unhappiness  as  does  the  stammerer's  inability  to  express  his 
thought.  From  time  immemorial  noted  men  have  been  thus  afflicted 
whose  "nervous  dread  and  sensitive  shame  freeze  the  current  of  their 
speech;  they  stand  impotent  of  words,  travailing  with  unborn 
thoughts." 

For  some  unknown  reason  their  treatment  has  hitherto  been  prin- 
cipally left  to  the  charlatan,  who,  by  some  secret  method,  tries  to 
cine  every  case  on  a  similar  plan,  and  ignominiously  fails.  The  treat- 
ment is  logically  that  which  the  laryngologist  only  can  indicate. 

Some  writers  have  laid  stress  on  the  great  difference  existing  be- 
tween stuttering  and  stammering.  It  seems  simplest  to  view  stut- 
tering as  the  prodrome  of  stammering,  as  indicated  by  Makuen.1 
Among  recent  writers,  Pluschowski2  says  that  most  defects  of  speech, 
and  especially  stammering,  belong  to  the  curable  neuroses.  Holger 
Mygind3  says  thai  stammering  must  appear  as  the  expression  of  a 
neurosis  which  is  etiologically  related  bo  the  so-called  neuropathies 
of  degeneration,  to  which  diseases  like  epilepsy,  hysteria,  neuras- 
thenia, chorea,  and  insanity  belong.  This  relation  is  the  stronger, 
as  many  of  the  latter  diseases  are  found  in  the  family  history  of 
Stammerers.  The  latter,  too,  have  some  of  the  stigmata  of  the  former. 
Stammering  occurs  at  certain  ages,  in  males  from  two  to  four  years 
of  age,  and  has  this  in  common  with  hereditary  neuropathies,  that  the 
occasional  causes  are  far  behind  the  remote.  This  is  not  true  in  every 
case,  for  many  stammerers  have  no  hereditary  predisposition. 

Stammering  is  the  incoordination  of  the  three  mechanisms  of 
speech:  the  respiratory,  the  vocal,  and  the  oral.  In  the  medulla 
oblongata  is  located  the  centre  which  presides  over  the  co-ordination 
of  the  movement  concerned— the  basal  phonic  centre— and  the_ faulty 
mechanism  of  one  results  in  a  faulty  action  of  all.  This  co-ordination 
in  the  normal  voice  production  has  been  likened  by  Wyllie4  to  the 
pleasing  tones  produced  on  the  violin  with  the  bow-hand  acting  in 
proper  unison  with  the  lingers  of  the  other  hand  along  the  strings. 
Klindworth6  used  the  accordion  as  his  simile. 

In  a  report  on  stammering  from  the  standpoint  of  military  duty, 
Chervin0  states  that  about  1000  are  yearly  declared  unfit  for  duty 
in  France  because  of  this  affection. 

Makuen7  in  a  study  of  200  cases  found  17  per  cent,  due  to  in- 
voluntary imitation  of  others,  15  per  cent,  due  to  fright,  8  per 
cent,  due  to  an  injury,  and  6  per  cent,  to  having  been  ill-used  at 

home.  ,  ,  .     .  . 

Fully  95  per  cent,  are  males.    It  has  never  been  explained  why 

i  Philadelphia  Medical  Journal,  March  30,  1901.  =  Russ.  Arch.  Pato).,  vol.  vi.,  1898. 

«  Arch.  f.  Lar.  and  Rhinol.,  Bd.  ViU. ,  1898.  *  The  Disorders  of  Speech,  1894 

6  Stuttering  ;  How  to  Cure  1 1.  °  Bulletin  Med   September  '28  1898. 

7  Therapeutic  Gazette,  September  15,  1897.   Philadelphia  Medical  Journal,  February  2, 1901. 
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this  should  be.  Potter1  believes  that  females  are  exempt  because 
they  are  under  the  gentle  guidance  of  their  mothers,  and  soon  over- 
conic  any  hesitancy  in  speech.  For  the  man-child,  he  draws  the 
picture  of  the  little  lad  stammering  in  fear  before  his  wrathy  male 
progenitor,  who  towers  over  the  former  with  angry  mien  and  uplifted 
rod,  ready  to  trounce  him  soundly  at  the  first  indication  of  hesitancy 
in  speech.  The  trembling  urchin,  kept  in  a  state  of  terror,  shame, 
and  even  anxiety  from  the  very  mental  expectancy  and  fear,  soon 
becomes  a  confirmed  stammerer,  when  gentle  measures  would  have 
cured  him. 

Any  obstruction  to  respiration  in  the  nose  or  in  the  pharynx  should 
be  removed,  tongue-tie  cut,  and  muscles  requiring  surgical  attention 
should  be  cared  for.  The  factor  creating  the  hesitancy  of  speech 
should  be  discovered,  and  treatment  for  its  relief  instituted. 

Under  proper  care  physiological  voice  sounds  are  persistently 
taught,  the  extrinsic  muscles  brought  into  proper  play,  and  every 
psychological  as  well  as  physiological  method  employed  to  restore 
the  co-orclination.  No  mimicking  should  be  permitted,  nor  force 
used.  With  gentle  measures,  following  these  lines,  cures  may  be 
anticipated  in  a  majority  of  cases. 

Laryngeal  Vertigo,  also  known  as  ictus  laryngea  and  laryngeal 
epilepsy,  is  of  unusual  occurrence,  but  by  no  means  a  rare  disease. 
Garel  and  Collet2  record  23  cases,  while  Chazalon,3  Fayolle,4  and  Ch. 
Bernard5  have  reported  9  more. 

As  etiological  factors,  Moncorge6  found  18  due  to  asthma,  Tilly7 
and  Meyges8  found  excessive  smoking  responsible,  and  Percepied9 
found  8  out  of  12  clue  to  excessive  smoking,  the  others  to  smoking 
and  hypertrophy  of  the  nasal  mucosa.  Adler10  reported  a  case  due 
to  elongated  uvula.  Hypertrophy  of  the  lingual  tonsil  may  act  as 
a  cause,  as  also  tabes  and  bulbar  paralysis. 

Nearly  all  of  the  recorded  cases  occurred  in  males  between  the 
ages  of  forty  and  forty-five  years. 

The  attack  is  occasioned  by  some  peripheral  irritation  of  the  supe- 
rior laryngeal  nerve.  This  irritation  is  directed  to  the  cardiac  and 
pulmonary  centres  rather  than  to  the  cortex.  As  a  result  of  the 
cardiac  and  pulmonary  disturbance,  with  the  mechanical  irritation 
causing  cough,  alterations  in  the  cortical  circulation  occur,  and  the 
attack  follows. 

The  attack  begins  with  a  tickling  in  the  throat,  causing  cough,  the 
face  becomes  congested,  and  the  patient  falls  unconscious  to  the 
floor,  or,  if  seated,  the  head  sinks  forward  on  the  chest.  After  a  few 
seconds  he  arises  pale,  and  proceeds  with  his  interrupted  vocation, 

i  Speech  and  its  Defects,  18S2.  2  Ann.  des  Malad.  de  l'Or.,  1894. 

3  Thfcse  de  Lyon,  1896.  4  Lyon  Med.,  1896, 

'■>  Provence  Medicale,  August  13,  1898. 

•  Annal.  des  Malad.  de  l'Oreille  et  du  Lar.,  etc.,  February,  1900. 

i  Journal  Laryn.,  Rhln.,  and  Otol.,  April,  1901.  8  Monatschr.  f.  Ohrenh.,  No.  9, 1899. 

0  Normandie  Medical,  February  1, 1899. 

">  New  York  Medical  Journal,  February  12,  1892. 
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remembering  the  cough  only,  but  not  the  loss  of  consciousness.  While 
the  attack  simulates  an  epileptic  attack,  there  are  few,  if  any,  mus- 
cular spasms,  the  tongue  is  not  bitten,  there  is  no  subsequent  nausea, 
no  involuntary  urination,  nor  defecation,  and  no  headache.  Laryngeal 
vertigo  occurs  in  advanced  years,  and  is  always  of  short  duration. 

The  prognosis  is  good.  The  treatment  is  embodied  in  the  search 
for  and  removal  of  the  cause. 

Laryngeal  Paralysis,  Hypokinesis.  Any  injury  to  a  part  of  the 
motor  tract  of  the  larynx  occasions  paralysis.  This  may  be  functional 
or  organic,  one-sided  or  bilateral,  complete  or  incomplete,  affecting 
either  phonatory  or  respiratory  functions,  or  both. 

To  properly  appreciate  the  conditions  here  existing,  it  will  be  borne 
in  mind  that  the  external  or  small  branch  of  the  superior  laryngeal 
nerve  alone  contains  motor  filaments,  and  these  supply  the  crico- 
thyroid muscle  only,  the  other  branches  of  the  superior  laryngeal 
nerve  being  exclusively  composed  of  sensory  filaments  which  supply 
the  mucous  membrane.  The  crico-thyroid  receives  motor  impulses 
also  from  the  pharyngeal  branch  of  tin1  pneumogastric.  The  other 
internal  laryngeal  adductors,  abductors,  and  tensors  are  supplied  by 
the  inferior  or  recurrent  laryngeal  nerve.  The  vagus,  running  from 
the  jugular  foramen  with  the  bloodvessels,  dips  into  the  thoracic 
cavity  and  gives  off  the  recurrent  laryngeal,  which  winds  around  the 
arch  of  the  aorta  on  the  left,  and  the  subclavian  artery  on  the  right 
and  returns  to  the  larynx.    (Plate  XXXII.) 

Regarding  the  manner  in  which  paralysis  actually  occurs,  Semon 
presented,  in  bSSl,  the  theory  that  in  all  progressive  paralyses  in 
organic  disorders  the  abductors  are  the  first  affected.  In  all  func- 
tional disorders  the  adductors  are  affected  practically  alone.  This 
occurred  with  such  regularity  that  it  amounted  to  a  law.  This  view 
was  combated  by  many,  notably  by  Krause,  and  more  recently  by 
Grossman.  Many  have  since  recanted  from  their  opposition.  As 
each  opponent  presented  his  own  views  contrary  to  those  of  Semon, 
he  promptly  challenged  each  and  every  one,  sturdily  defending  his 
own  views.  The  general  consensus  of  opinion  to-day  is  in  support 
of  Semon. 


DESCRIPTION  OF  PLATE  XXXII. 
ILLUSTRATIONS  FOR  LARYNGEAL  PARALYSIS.  (Schnitzler.) 

Fig.  1.— Paralysis  of  both  thyro-arytenoid  muscles  (interni). 

Fig.  2.— Paralysis  of  the  arytenoid  muscle  (trans versus). 

Fig.  3.— Paralysis  of  both  thyro-arytenoidei  interni  and  of  the  transverse. 

Fig.  4— Incomplete  recurrent  paralysis  (right-sided),  respiratory  position.   (Paralysis  of  the  crico- 
arytenoideus  posticus  and  of  the  thyro-arytenoideus  internus  on  the  right  side.) 
Fig.  5.— The  same  in  phonation. 
Fig.  6.— Paralysis  of  all  adductors  of  hysterical  origin. 

Fig,  7.— Total  paralysis  of  the  recurrent,  right-sided.  The  right  vocal  cord  is  fixed  in  the  position 
called  "cadaveric."  In  this  figure  the  left  normal  vocal  cord  is  seen  extending  over  the  median 
line  toward  the  paralyzed  right  cord  and  the  whole  in  the  position  of  phonation. 

Fig.  8— Incomplete  recurrent  paralysis  of  both  sides.  (Paralysis  of  both  the  cricc-arytenoidei 
postici ;  position  of  respiration.) 


PLATE  XXXII 
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The  term  "cadaveric  "  position  used  to  designate  the  fixed  cord, 
is  really  a  misnomer,  Fein1  having  found  ten  different  positions  in 
the  cadaver. 

One  of  the  most  frequent  of  the  central  causes  of  laryngeal  paralysis 
is  tabes  dorsalis.  Touche2  in  a  study  of  40  tabetic  patients  found 
12  with  laryngeal  crises.  Other  causes  are  syringomyelia,  multiple 
sclerosis,  cerebellar  and  bulbar  lesions,  and  syphilis.  Cases  have 
been  recorded  in  recent  years  clue  to  foreign  body  in  the  larynx, 
bronchocele,  cancer  of  the  oesophagus,  after  measles,  mediastinal 
tumors,  influenza,  aneurism  of  the  aorta,  typhoid  fever,  lead  poison, 
pressure  of  enlarged  glands,  mental  shock,  primary  laryngeal  tuber- 
culosis, and  overuse  of  the  voice  and  of  the  telephone.  Ofttimes  the 
laryngeal  lesion  is  the  first  evidence  of  an  aneurism  or  beginning  tabes, 
and  frequently  the  cause  is  unknown.  Of  the  infectious  diseases  diph- 
theria is  the  most  frequent  cause.  Lead,  copper,  antimony,  phosphorus, 
arsenic,  atropine,  cocaine,  or  morphine  may  be  factors  in  the  causation. 

Recurrent  Laryngeal  Paralysis.  Both  nerves  may  be  affected, 
although  it  is  very  uncommon.  The  vocal  cord  assumes  the  rigid 
position  for  which  the  term  "cadaveric"  has  been  applied.  In  uni- 
lateral paralysis  aphonia  is  first  present,  but  the  normal  cord  soon 
makes  a  large  excursion  to  its  maimed  fellow,  and  phonation  becomes 
possible.  Dyspnoea  is  not  present,  except  when  bilateral  abductor 
paralysis  exists.  No  amount  of  forced  inspiration  will  make  the 
paralyzed  part  move,  and  it  is  this  fixation  that  is  depended  upon 
for  diagnosis.  The  narrow  chink  that  is  left  in  this  form  of  affection 
is  always  the  same,  while  in  hysteria  the  opening  is  larger. 

Unilateral  abductor  paralysis  occurs  frequently  without  dyspnoea 
or  clysphonia.  Its  presence  is  an  indication  for  a  careful  search  for 
the  cause. 

In  bilateral  abductor  paralysis  the  voice  is  present,  but  the  grave 
symptom  is  dyspnoea.  Paralysis  of  both  posterior  crico-arytenoid 
muscles,  if  complete,  places  the  patient  in  immediate  danger  of  death 
by  suffocation.  Wright3  believes  that  the  sudden  deaths  in  cerebral 
apoplexy  might  be  explained  by  the  existence  of  this  form  of  paralysis. 
Laryngoscopic  examination  shows  the  cords  to  be  almost  entirely 
approximated,  a  small  slit  fully  existing  between  them. 

Tracheotomy  is  frequently  necessary,  and  some  laryngologists  con- 
sider this  the  only  procedure.  Semon  would  leave  it  to  the  patient 
to  decide  to  risk  the  clanger  of  suffocation,  or  to  wear  a  tracheotomy 
tube.  N.  L.  Wilson4  suggests  intubation.  Joachim,5  after  trache- 
otomy, performed  a  thyrotomy  and  removed  both  vocal  cords,  with 
restoration  of  function.  J.  Solis  Cohen0  says  that  if  tracheotomy 
be  refused  by  the  patient  he  should  be  urged  to  always  carry  a  tra- 
cheotomy tube  with  him  to  show  his  physician  if  the  emergency 
arises;  by  this  means  life  has  been  saved  in  two  or  three  instances. 


1  Wien.  Klin.  Wclin  ,  l'.OO,  No.  24.  3  Presse  M6d.,  August,  1S99,  No.  69. 

s  American  Text-book  of  Diseases  of  the  Eye,  Ear,  Nose,  and  Throat. 

4  Laryngoscope,  September,  1900.  6  Ibid.  •  Ibid. 
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Injections  of  bichloride  of  mercury  have  been  valuable  when  due  to 
syphilis.  G.  Geronzi1  believes  that  if  the  recurrent  laryngeal  nerve 
could  be  resected,  if  there  is  no  hope  of  restoration  of  the  function 
of  the  posterior  crieo-arytenoid  muscle,  that  the  danger  of  suffocat  ion 
would  be  averted. 

Paralysis  of  the  Adductors  of  the  Vocal  Cords  (Crico-arytenoidei 
laterales).  Bilateral  paralysis  has  as  its  chief  etiological  factor 
hysteria.  It  is  sudden  in  its  onset,  without  symptoms  of  constitu- 
tional disturbances,  save  those  of  hysteria,  its  main  symptom  being 
aphonia,  more  or  less  complete.  Laryngoscopic  examination  shows 
the  cords  far  apart  as  in  forced  inspiration  and  apparently  immo- 
vable. Occasionally  butone  side  is  affected,  and  a  few  such  cases  are 
recorded.  While  hysteria  is  the  main  element,  reflex  causes  may  exist. 
The  aphonia  comes  without  warning  and  remains  persistent  at  times. 

Semon  believes  that  the  largest  percentage  of  cases  of  hysterical 
aphonia  may  be  cured  at  one  sitting,  one  of  the  electrodes  being 
placed  on  the  interarytenoid  folds,  using  the  faradic  current.  The 
application  should  be  energetic  and  lasting  and  the  sitting  continued 
until  the  voice  has  returned.  Suggestion  has  been  followed  by  good 
results.  The  writer  saw  a  cure  result  from  an  application  of  a  cotton 
swab  in  a  case  of  over  six  months'  duration.  In  another  instance  a 
young  girl  was  brought  to  me  with  the  history  of  sudden  loss  of  voice 
following  an  accidental  fall.  She  travelled  several  miles  to  conn1  to 
my  office,  and  was  well  in  every  other  way.  There  was  so  much 
pharyngeal  irritation  that  it  was  deemed  best  to  spray  her  pharynx 
with  cocaine.  As  she  saw  the  spray  apparatus  approach  and  point 
at  her,  she  gave  a  startled  look  and  said  in  a  loud  voice,  "  Oh!  my  God. 
What's  that?"  She  was  cured.  When  faradization  is  employed,  it 
should  not  be  used  too  strong,  nor  should  we  toy  with  it. 

Paralysis  of  the  central  abductor,  the  arytenoideus  muscle,  occurs 
alone  at  times.  Except  for  a  triangular  space  posteriorly,  the  cords 
are  in  apposition  in  their  entire  length.  The  chief  symptom  is  aphonia, 
and  the  cause  hysteria. 

Paralysis  of  the  superior  laryngeal  nerve,  causing  paralysis  of  the 
external  tensor,  the  crico-thyroideus,  and  the  internal  tensor,  the 
thyro-arytenoideus  interims,  is  of  rare  occurrence.  It  may  be  caused 
by  traumatism  or  diphtheria,  and  may  be  associated  with  paralysis 
of  the  recurrent  branch,  when  it  becomes  a  very  dangerous  affection. 
Total  anaesthesia  of  the  larynx  may  be  occasioned,  and  then  there 
i-;  need  for  great  care  as  to  the  food  administered. 

Paralysis  of  the  thyro-arytenoidei  muscles  is  of  frequent  occur- 
rence. Any  inflammatory  process  or  overuse  of  the  voice  may  occa- 
sion it.  Hoarseness  and  aphonia  to  a  mild  degree  exist.  The  laryn- 
goscopic examination  shows  an  elliptical  opening. 

The  prognosis  is  good.  Rest,  iron  to  the  larynx,  and  soothing 
applications  result  in  complete  recovery. 


•  Riforma  Medicn,  Palermo,  July  6,  1899. 


CHAPTER  XXIV. 


EXTERNAL  DEFORMITIES  OF  THE  NOSE;  CLEFT 

PALATE. 

By  F.  E.  HOPKINS,  M.D. 

In  treating  the  subject  of  deformity  of  the  nose  a  preface  might 
well  be  written  upon  'prevention,  so  large  a  percentage  of  deformities 
is  caused  by  displacement  or  fracture  which  failed  to  receive  proper 
attention  at  the  time  of  the  accident.  This  negligence  may  be  due 
to  lack  of  appreciation  of  the  damage  done.  The  swollen  condition 
of  the  nose  sometimes  renders  it  difficult  to  determine  the  amount 
of  displacement  or  the  ultimate  interference  with  respiration ;  more- 
over, the  fact  that  an  injury  to  the  nose  does  not  usually  imperil 
life  nor  seriously  impair  the  individual's  earning  capacity  almost 
unconsciously  lessens  the  importance  attached  to  its  treatment.  The 
accident,  however,  for  several  reasons  demands  most  careful  atten- 
tion, and  that  early.  Circulation  in  the  nose  is  most  active,  and  after 
displacement  from  fracture  the  fragments  quickly  and  firmly  unite 
in  their  vicious  position,  leaving  permanent  deformity.  The  nose  is 
so  prominent  a  feature,  and  its  symmetry  so  large  a  factor  in  a  pleasing 
facial  expression,  that  in  case  of  deformity  the  patient  is  subject  to 
a  degree  of  constant  mortification  which,  apart  from  its  subjective 
side,  amounts  to  a  tangible  handicap  in  the  struggle  for  existence. 
This  mental  suffering  is  more  acute,  perhaps,  in  women  and  children, 
and  often  is  not  amenable  to  any  relief  from  philosophy,  as  the  victim 
greatly  exaggerates  the  effect  of  even  slight  variations  from  symmetry. 
Not  only  is  it  important  to  correct  the  external  injury  for  what  may 
be  called  cosmetic  effect,  but  the  interior  of  the  nose  must  receive 
attention  at  the  same  time.  The  displacement  of  the  septum  causes 
an  occlusion  of  one  or  both  fossae,  with  consequent  interference  with 
nasal  respiration.  The  proper  reposition  of  the  septum  aids  in  se- 
curing symmetry  and  stability  for  the  injured  organ,  as  well  as  restores 
normal  respiration.  Ether  anaesthesia  should  be  resorted  to  if  there 
is  the  least  doubt  as  to  whether  the  parts  are  properly  replaced,  and, 
if  the  case  is  at  all  serious,  the  use  of  an  anaesthetic  might  well  be 
recommended  as  a  routine  practice.  Deformities  of  the  nose  are 
amenable  to  satisfactory  correction  if  seen  early.  Fracture  of  the 
nasal  bones  is  often  but  a  displacement  along  the  lines  of  articulation 
with  each  other  and  with  the  nasal  process  of  the  superior  maxillary 
bone.  The  case  of  a  friend,  Dr.  B.,  who  sustained  a  "fracture"  is 
here  in  point,  furnishing  a  typical  case  of  displacement,  and  showing 
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with  what  ease  it  may  be  corrected.  The  doctor  is  an  enthusiastic 
basket-ball  player,  and  while  playing  received  a  heavy  blow  upon 
the  dorsum  of  the  nose,  displacing  it  bodily  to  the  right.  The  acci- 
dent was  attended  by  severe  pain  and  profuse  bleeding.  In  about 
an  hour  reposition  was  effected  by  a  confrere,  the  parts  returning  to 
position  with  an  audible  click.  Two  hours  after  the  accident  he  came 
to  me  to  be  assured  that  the  deformity  was  reduced  or  to  have  it 
corrected.  Both  externally  and  intranasally  the  parts  were  in  perl  eel 
position.  No  retention  apparatus  was  required,  and  the  results  are 
entirely  satisfactory.  The  ease  of  maintaining  the  parts  in  position 
was  inferentially  brought  out,  in  the  discussion  on  fractures  of  the 
nose,  by  the  American  Laryngological  Association  at  its  meeting  held 
in  Washington  in  1900.  The  paper  was  read  by  Dr.  De  Blois,1  and 
in  discussion  it  appeared  that  nearly  every  speaker  had  a  method  of 
retention  differing  from  all  others,  yet  all  secured  good  results.  This 
is  one  side  of  the  subject,  and  is  encouraging,  especially  since  the 
majority  of  cases  of  deformity  of  the  nose  are  due  to  displacement 
or  fracture.  If  the  general  practitioner  were  impressed  with  the 
importance  of  giving  early  and  sufficient  attention  to  cases  of  injury 
to  the  nose,  and  understood  that  good  results  may  be  obtained  by 
the  exercise  of  a  little  ingenuity  and  patience,  there  would  be  fewer 
unsightly  noses. 

Treatment  of  Recent  Fractures.  Dr.  Wright2  has  recently  given  a 
highly  interesting  review  of  ancient  medicine,  from  which  we  learn 
that  Hippocrates'  knowledge  of  the  treatment  of  fractures  of  the 
nose  is  well  worth  reviewing  by  the  modern  rhinologist.  He  insists 
upon  the  importance  of  thorough  replacement  of  the  fragments  soon 
after  the  injury,  and  complains  that  many  patients  are  unwilling  to 
endure  the  pain  necessary  to  a  correct  reposition.  We  have  the 
advantage  of  general  anaesthesia,  and  its  use  is  to  be  recommended. 
1  have  been  more  inclined  to  advise  this  since  a  recent  experience 
with  a  medical  man  who  sustained  a  compound  fracture  of  the  nose. 
He  demanded  that  ether  be  given,  and  the  greater  control  of  the 
situation  which  was  thus  secured  was  highly  satisfactory,  and  no 
doubt  contributed  largely  to  the  good  result  attained.  The  parts 
are  restored  to  position  by  combined  internal  and  external  manipu- 
lation. The  finger,  a  large  probe,  the  handle  of  a  cotton-carrier 
serves  well,  or  a  pair  of  Adams  forceps  with  long  blades  may  be  used 
within  the  nose,  aided  by  the  fingers  externally.  When  the  frag- 
ments are  replaced  the  parts  are  easily  retained  in  position  by  means 
of  an  external  appliance,  or  intranasal  splints,  or  a  combination  of 
both.  Sometimes  after  perfect  reposition  no  retentive  apparatus 
whatever  is  necessary.  Indeed,  Swain,3  Clark,4  and  others  treat 
most  cases  without  any  form  of  splints.    This  ease. of  retention  is 


i  Transactions  of  the  American  Laryngological  Association,  1900,  p.  12. 
-  Laryngoscope,  1901,  vol.  xi.  p.  103. 

»  Transactions  of  the  American  Laryngological  Association,  1900,  p.  12. 
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due  to  the  fact  that  the  bones  are  not  displaced  by  muscular  action. 
The  muscles  attached  to  the  nasal  bones  are  too  feeble  to  affect 
their  displacement,  a  marked  contrast  to  conditions  prevailing  in 
fractures  of  the  extremities.  Some  modification  of  the  Asch  hollow 
vulcanite  tube,  as  Meyer's  or  McKernon's,  answers  well,  or  Kyle's 
metal  splint  may  be  used.  The  rider  splint  devised  by  Leland  is 
an  ingenious  and  useful  appliance.  The  accompanying  cut  (Fig. 
538)  represents  an  adaptation  of  this  idea.  A  triangular-shaped 
piece  of  vulcanite,  with  the  under 
surface  grooved,  and  having  an 
eye  in  the  anterior  extremity, 
through  which  is  passed  a  silk 
thread,  is  placed  in  the  upper  part 
of  the  nasal  fossae,  and  McKer- 
non's modification  of  the  Asch 
tube  is  inserted  beneath  it.  The 
rider  splint  is  then  drawn  for- 
ward by  means  of  the  silk  thread. 
As  it  is  drawn  forward  the  dor- 
sum of  the  nose  is  elevated,  and 
when  this  is  brought  into  the 
right  line  the  thread   is  tied 

Eider  splint  above,  vulcanite  tube  splint  below. 

across  the  front  of  the  tube,  in 

which  grooves  have  been  cut  to  receive  it.  This  makes  a  firm 
support,  allows  of  good  drainage,  and  permits  nasal  respiration^  If 
the  rider  splint  is  properly  made,  the  appliance  is  worn  with  little 
discomfort  and  can  readily  be  removed  for  cleansing.  If  an  external 
splint  is  used  Casselberry1  recommends  that  it  be  made  of  plaster- 
of-Paris  bandage,  and  he  packs  the  fossae  with  antiseptic  gauze,  using 
this  as  an  internal  splint.  For  external  splint  Shurley2  advises  gutta- 
percha. A  sheet  of  proper  dimensions  is  enclosed  in  a  layer  of  gauze 
for  padding,  immersed  in  hot  water  until  softened,  and  then  moulded 
to  the  proper  shape.  This  is  held  in  place  by  strips  of  adhesive 
plaster.  Roe3  uses  metal,  tin,  copper,  or  aluminum  for  the  same 
purpose.  He  shows  a  neatly  moulded  splint  of  small  size,  held  in  place 
by  adhesive  plaster  around  the  edges  only.  In  bad  cases  it  will  be 
necessary  for  the  patient  to  wear  some  part  of  the  retentive  appliance, 
either  internal  or  external,  for  a  period  of  from  two  to  five  or  six 
weeks.  The  intranasal  splint  should  not  be  removed  under  forty- 
eight  hours,  after  which  it  is  taken  out  at  intervals,  varying  with  the 
needs  of  each  case,  for  sterilizing  and  to  permit  of  cleansing  the  nasal 
passages. 

This  brief  consideration  of  fractures  of  the  nose  is  germane  to  the 
subject  of  treatment  of  deformity  of  the  nose,  since  some  of  the  prin- 
ciples of  treatment  are  similar,  but  chiefly,  perhaps,  as  a  plea  for 

'  Transactions  of  the  American  Laryngological  Association,  1900,  p.  12 

2  Diseases  of  Nose  and  Throat,  1900,  p.  528.  3  American  Med.  Quarterly,  1899,  vol.  i.  p.  56. 
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greater  care  in  cases  of  recent  fracture — a  prophylaxis  against  de- 
formity. Prevention  is  better  than  cure.  Deformities  of  the  nose 
requiring  plastic  surgery  for  their  correction  belong  rather  to  the 
general  surgeon.  Rhinologists  are,  however,  treating  every  other 
deformity  of  this  organ,  and  properly,  as  intranasal  conditions  as 
well  as  the  external  form  require  attention.  Of  classifications  of 
these  deformities,  that  of  Roe  is  the  best.  This  author  has  written 
extensively  upon  the  subject,  and  has  made  all  other  workers  his 
debtors,  not  only  by  his  surgical  achievements,  but  by  his  pertinent 
suggestions.  His  classification  is  as  follows:  "From  a  surgical  point 
of  view,  nasal  deformities  may  properly  be  divided  into  the  deform- 
ities which  affect  the  bony  portion  of  the  nose,  and  the  deformities 
which  affect  the  cartilaginous  portion.  Deformities  of  the  bony  por- 
tion may  be  subdivided  into  vertical,  that  is,  those  which  distort  the 
dorsal  profile,  in  which  the  dorsal  line  is  too  convex  or  too  concave; 
and  lateral,  that  is,  those  which,  when  viewed  from  the  front,  present 
unusual  deviation  from  the  normal  contour,  whereby  the  bony  portion 
may  be  either  spatulated  or  deflected.  Deformities  of  the  cartilag- 
inous portion  may  be  subdivided  into  those  which  affect  the  tip  of 
the  nose,  whether  excessive  or  defective  in  the  amount  of  tissue,  or 
distorted  from  its  normal  direction,  and  those  which  affect  the  wings 
of  the  nose,  which  may  be  either  collapsed  or  abnormally  expanded." 

Convex  vertical  deformity  or  exaggerated  Roman  nose  is,  with  rare 
exceptions,  congenital.  Concave  vertical  deformity  is  a  lowering  or 
depression  of  the  bridge  of  the  nose.  This  is  usually  the  result  of 
violence  from  blows  or  tails,  the  deformity  remaining  as  an  evidence 
of  improper  or  no  treatment  of  a  dislocation  or  fracture.  It  may 
be  due  to  a  lack  of  development  of  this  part  of  the  nose.  It  may 
also  be  due  to  loss  of  the  supporting  framework  of  the  nose  by  disease: 
Syphilitic  destruction  is  the  most  common  cause  of  this  loss  of  tissue. 
A  depression  of  the  cartilaginous  portion  sometimes  follows  abscess 
of  the  septum.  The  concave  deformity  may  be  exaggerated  by 
excessive  development  of  the  end  of  the  nose,  or  there  may  be  appar- 
ent depression  when  the  nasal  bones  and  triangular  cartilage  are 
normal,  in  which  case  concavity  is  entirely  due  to  abnormal  develop- 
ment of  the  end  of  the  nose.  The  broadened  nose  is  usually  asso- 
ciated with  the  concave  deformity,  the  nasal  bones  bulging  outward. 
This  and  the  lateral  deformity  commonly  result  from  neglected  frac- 
ture. Collapse  of  the  alse  of  the  nose  may  be  due  to  failure  in  devel- 
opment. The  alse  are  sometimes  especially  narrow  in  subjects  who 
have  been  mouth-breathers  from  infancy.  They  may  also  be  held 
down  by  cicatricial  contraction  following  injuries  or  specific  ulcera- 
tion. Expansion  or  spreading  of  the  ate  is  usually  of  congenital 
origin.  A  wide  dilatation  is  sometimes  caused  by  intranasal  growths, 
as  myxomata.  I  have  seen  one  case  where  a  considerable  degree  of 
this  expansion  seemed  to  be  due  to  muscular  effort.  The  nasal  fossae 
were  narrowed  by  thickening  and  deformity  following  abscess  of  the 
septum.    In  the  conscious  or  unconscious  effort  to  secure  more  air 
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the  dilatores  nasi  become  markedly  developed,  expanding  the  alse. 
The  resultant  increase  in  the  width  of  the  nose  exaggerated  the  de- 
formity due  to  the  abscess. 

It  should  not  be  implied  from  the  acceptance  of  this  classification 
that  every  case  of  deformity  falls  clearly  in  one  or  another  of  the 
varieties  named,  or  that  a  single  operation  will  correct  the  entire 
deformity.    Individual  cases  present  all  sorts  of  combinations,  and 
each  must  be  studied  by  itself.    Some  due  to  injury  simply  require  a 
return  to  former  position  and  contour,  others  require  a  reduction,  as 
the  exaggerated  Roman  nose;  others  still,  as  the  saddle-back,  must 
be  filled  in.    Taking  up,  in  order,  the  principal  classes  of  deformity, 
convex  vertical  deformity  has  been  treated  by  Roe  with  results  that 
leave  nothing  to  be  desired.    He  operates  subcutaneously,  but  his  de- 
scription of  the  technique  is  not  sufficiently  clear.  Goodale1  has  devised 
and  carried  out  the  following  ingenious  method,  well  described  in  his 
report  of  a  case:  "The  patient  was  etherized  and  placed  in  the  Rose 
position.    A  pair  of  short  curved  scissors,  with  the  convexity  upper- 
most, was  introduced  into  the  left  nasal  vestibule.    One  blade  was 
made  to  penetrate  the  triangular  cartilage  at  its  anterior  ex- 
tremity immediately  beneath  the  integument,  and  a  cut  was  made 
along  the  superior  margin  of  both  cartilaginous  and  bony  septa,  ter- 
minating at  the  junction  of  the  perpendicular  plate  of  the  ethmoid 
with  the  cribriform  plate.    The  superior  margin  of  the  septum  was 
thus  separated  from  the  integument  and  from  the  nasal  bones  by 
this  incision,  the  outline  of  which  was  essentially  parallel  with  the 
angular  outline  of  the  bridge  of  the  nose.    The  extremities  of  this 
angular  incision  were  next  connected  by  a  straight  cut  made  through 
the  septum  with  straight  scissors,  and  the  portion  of  the  septum 
included  between  the  two  incisions  was  removed  with  forceps.  A 
septum  with  a  straight  superior  outline  was  thus  produced.  The 
next  step  consisted  in  depressing  the  bony  bridge  of  the  nose  so  that 
it  should  rest  upon  the  now  straight  septum.    A  small  nasal  saw  was 
introduced  with  the  teeth  uppermost  into  the  left  nasal  passage,  and 
the  articulation  of  the  nasal  and  maxillary  bones  sawn  through  from 
below  upward.    A  similar  saw-cut  was  made  through  the  correspond- 
ing articulation  on  the  right  side.    The  nasal  bones  were  thus  left 
articulating  only  with  the  frontal  bone  and  with  each  other,    A  few 
comparatively  gentle  taps  upon  the  nasal  bones  sufficed  to  break  the 
frontal  articulation  and  depress  them,  still  firmly  united  with  each 
other,  until  they  came  into  contact  with  the  upper  margin  of  the 
septum.    With  the  depression  of  the  nasal  bones  the  bridge  of  the 
nose  assumed  a  straight  line  from  tip  to  forehead,  but  a  ridge  at 
the  same  time  appeared  on  either  side,  formed  by  the  maxillary  bone 
along  the  line  of  the  nasal  articulation.    As  determined  by  me  pre- 
viously, in  experiments  on  the  cadaver,  two  or  three  light  blows 
with  a  protected  mallet  upon  this  ridge  fractured  the  maxillary  bone, 

i  Boston  Medical  and  Surgical  Journal,  February  2, 1899. 
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which  is  here  very  thin,  along  a  line  situated  about  1  cm.  outside 
the  nasal  articulation  and  parallel  to  it,  with  the  result  of  depressing 
the  ridge  and  producing  a  perfectly  smooth  and  even  cutaneous  sur- 
face. The  operation  occupied  about  forty  minutes  and  was  attended 
by  comparatively  slight  hemorrhage.  An  external  splint  was  applied 
to  hold  the  nasal  bones  and  the  fragments  of  maxillary  bone  in  proper 
position.  The  recovery  from  the  operation  was  uneventful,  being 
without  headache  or  elevation  of  temperature.  There  was  a  slight 
nasal  discharge  for  about  ten  days,  which  then  ceased.  The  bones 
were  firmly  established  in  their  new  position  in  five  weeks.  Inspec- 
tion four  months  after  the  operation  showed  a  slight  superior  outline 
of  the  nose,  smooth  lateral  walls,  and  a  perfectly  normal  skin.  The 
tip  of  the  nose  was  not  decurved,  but  the  upper  lip  covered  the  in- 
cisors better  than  before  the  operation.  Examination  of  the  interior 
of  the  nose  showed  a  straight  septum,  while  the  turbinates  presented 
no  discoverable  change  from  their  appearance  previous  to  the  opera- 
tion. Nasal  respiration  and  olfaction  were  normal.  No  abnormal 
subjective  nasal  symptoms  were  present. 

"In  recapitulation,  the  essential  features  of  the  preceding  operation 
may  be  said  to  consist  in  the  excision  of  the  redundant  portion  of 
the  septum,  the  separation  of  the  nasal  bones  from  their  maxillary 
articulation,  depression  of  the  bony  ridge  to  approximate  the  newly 
formed  superior  septal  margin,  and,  finally,  fracture  and  depression 
of  the  lateral  maxillary  ridges,  the  whole  operation  being  performed 
intranasally  and  without  wounding  the  skin." 

Concave  Vertical  Deformity.  Some  cases  of  concave  vertical  de- 
formity can  he  corrected  to  a  presentable  degree  by  refracturing 
the  nasal  bones,  the  cartilaginous  and  bony  septum,  and  when  the 
parts  are  sufficiently  pliable,  moulding  them  into  position  and  holding 
them  by  retentive  apparatus,  as  in  a  case  reported  by  Harris.1  De- 
scription of  this  method  will  follow.  This  saddle-back  deformity  has 
been  corrected  also  by  filling  in  the  depressed  portion  with  tissue 
taken  from  the  septum,  the  patient  sometimes  conveniently  carrying 
upon  the  septum  a  large  spur  which  can  be  transplanted  to  the  de- 
pressed dorsum.  Roe  and  Gooclale2  have  reported  such  cases  with 
photographs  showing  excellent  results.  Under  ether  the  spur  is  sawed 
from  below  upward;  but  the  mucous  membrane  upon  the  upper  side 
is  left  intact.  With  a  knife  introduced  into  the  nostril,  the  skin  is 
separated  from  the  nasal  bones  and  cartilages,  thus  forming  a  cavity 
to  receive  the  spur,  which  is  rolled  upward,  still  adherent  to  the 
mucous  membrane.  The  latter  must  be  dissected  up  along  the  sep- 
tum to  allow  of  the  excursion  of  the  spur  to  its  new  position,  but  not 
separated  from  the  septum,  that  the  nutrition  of  the  part  may  be 
maintained.  The  transplanted  cartilage  and  bone  may  be  retained 
in  place  by  an  external  splint.    Where  it  can  be  done,  this  would 


i  Laryngoscope,  Mnreh,  1899,  vol.  vi.  p.  115. 

f  Annals  of  Otology,  Laryngology,  and  Rhinology,  November,  1900. 
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seem  a  wiser  procedure  than  the  introduction  of  a  metal  or  celluloid 
splint,  as  has  been  done  by  Weir,1  Monks,2  and  others.  _  The  trans- 
planted tissue  is  said  to  become  quite  firmly  fixed  in  its  position. 
It  certainly  is  far  less  likely  to  become  displaced  than  a  metal  support, 
and  it  would  be  much  more  comfortably  tolerated  by  the  patient. 
This  marks  a  distinct  advance  over  the  introduction  of  a  foreign 

^Depression  of  the  nose  over  the  triangular  cartilage  and  due  to 
contraction  following  septal  abscess,  but  when  no  perforation  has 
occurred,  has  been  overcome  by  elevating  a  section  of  the  cartilage. 
The  dorsum  of  the  nose  is  thus  raised  at  the  expense  of  a  perforation 
of  the  septum.    Goodale  describes  the  operation  in  a  reported  case  as 
follows:  "The  operation  consisted  essentially  in  cutting  out  a  quad- 
rangular piece  of  septal  cartilage  and  lifting  it  upward  subcutaneously 
until  the  external  depression  was  filled  out.    Under  cocaine  and 
suprarenal  extract  an  incision  was  made  through  the  triangular  car- 
tilage about  1  cm.  in  front  of  its  articulation  with  the  perpendicular 
plate  of  the  ethmoid  and  parallel  to  it,  extending  from  the  skin  above 
to  the  vomer  below.    A  second  incision  parallel  to  the  first  was  then 
made  through  the  cartilage,  about  1  cm.  behind  the  tip  of  the  nose. 
The  inferior  extremities  of  the  incisions  were  next  connected  by  a 
third  running  parallel  to  the  upper  border  of  the  vomer.    A  flap  of 
cartilage  was  thus  produced  adherent  only  above  to  the  mucous  mem- 
brane and  fascia  corresponding  to  the  external  depression.  On 
sliding  the  flap  upward  and  forward  in  its  own  plane  the  skm  of  the 
depressed  area  was  lifted  up,  and  simultaneously  a  rectangular  per- 
foration of  the  septum  was  created  at  the  lower  border  of  the  flap. 
The  anterior  and  posterior  ends  of  the  flap  were  still  in  contact  with 
the  septum,  although  at  a  point  higher  up  than  that  which  they 
formerly  touched.    After  being  elevated  to  produce  a  nearly  straight 
superior  outline  of  the  nose,  the  transported  flap  was  held  in  position 
by  gold-plated  pins  thrust  through  it  and  the  adjacent  septum  on 
each  side  in  an  antero-posterior  direction.    The  reaction  was  slight, 
and  after  three  weeks  the  parts  were  sufficiently  firm  to  permit  removal 
of  the  pins.    The  bridge  was  firm  and  the  patient  had  no  discomfort 
from  the  perforation." 

Neglected  Fracture.  In  case  of  deformity  due  to  neglected  frac- 
ture there  is  usually  no  loss  of  substance,  and  the  object  in  view  is 
the  return  of  the  parts  to  normal  position,  and  their  retention  until 
union  has  taken  place.  The  indications  are  simple  m  spite  of  the 
apparently  formidable  problem  sometimes  presented  by  a  bad  de- 
formity The  nose  is  remarkably  tolerant  of  manipulation,  and  union 
after  refracture  will  take  place  as  readily  as  after  the  ongina^  acci- 
dent If  antiseptic  precautions  be  observed  no  severe  reaction  is 
to  be  anticipated.    Under  general  anesthesia  the  septum,  if  need 


1  Medical  Record,  January,  1895,  p.  140. 

2  Boston  Medical  and  Surgical  Journal,  1898,  vol.  cxxxix.  p.  262. 
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be,  and  the  nasal  bones  are  to  be  refractured,  and  to  such  a  degree 
that  the  nose  is  made  pliable;  it  is  then  to  be  moulded  into  correct 
position,  and  by  intranasal  splints  or  a  combination  of  intranasal 
and  external  splints  so  retained  until  firmly  united  in  its  new  position 
The  Adams  forceps  with  long  blades  is  a  suitable  instrument  for 
refracturing  the  septum.  The  same  instrument  with  one  blade 
covered  with  rubber  tubing  to  protect  the  skin  is  used  to  grasp  the 
nasal  bones  and  refracture  them,  or,  if  necessary,  a  piece  of  steel 
covered  with  rubber  tubing  can  be  placed  against  the  nasal  bone 
or  nasal  process  of  the  superior  maxillary  bone  and  struck  a  sharp 
blow  to  effect  its  fracture.  As  internal  support  the  rider  splint 
already  referred  to,  will  do  good  service,  elevating  the  depressed 
dorsum  of  the  nose  to  its  proper  height,  or  the  superior  and  middle 
meatus  may  be  packed  with  antiseptic  gauze  and  an  Asch  splint 
slipped  in  underneath  to  allow  of  nasal  respiration.  If  this  class  of 
deformity  is  accompanied  by  depression  over  the  triangular  cartilage 
it  will  be  necessary  to  make  incisions  through  the  cartilage,  as  described 
in  Goodale's  case,  in  order  to  secure  permanent  elevation  of  this 
section  of  the  dorsum  of  the  nose.  If  this  is  not  done  the  section 
over  the  cartilage  will  return  to  its  former  level  on  removal  of  the 
internal  splints. 

For  the  deformity  of  collapsed  or  widely-dilated  alae  the  cartilages 
are  to  he  incised  subcutaneously  with  a  narrow  knife  sufficiently  to 
render  them  pliable.  In  the  after-treatmenl  of  collapse  of  ake  a  tube 
is  to  be  worn  to  give  proper  shape  to  the  nostrils.  This  may  well 
be  of  vulcanite.  After  widely-dilated  alae  are  rendered  pliable  an 
external  form,  as  a  plaster-ol- Paris  cast,  is  to  be  worn,  supplemented, 
if  need  be,  by  an  intranasal  vulcanite  tube,  as  recommended  by  Roe 
in  such  procedures. 

Artificial  Support.    When  the  supporting  framework  of  the  nose 
has  been  destroyed,  as  in  cases  of  syphilis,  and  the  sinking  in  and 
contraction  of  the  soft  parts  have  given  an  ugly  deformity,  attempt 
has  been  made  to  supply  the  defect  by  introducing  a  metallic  frame- 
work for  support.    If  the  loss  of  substance  has  not  been  great  and 
the  resulting  deformity  correspondingly  less,  a  simple  plate  of  metal 
slightly  moulded  or  a  suitably  formed  piece  of  celluloid  has  been 
made  to  sustain  the  skin  along  the  dorsum  of  the  nose,  thus  main- 
taining  its  contour.    This  metallic  or  celluloid  form  is  best  intro- 
duced subcutaneously  or  from  within  the  nose,  although  instances  are 
not  wanting  in  which  external  longitudinal  incision  has  been  made,1 
the  skin  dissected  up  on  either  side,  the  plate  placed  in  the  cavity, 
and  the  wound  in  the  skin  closed  above  it.    Good  results  are  claimed 
for  the  last  method,  although  my  own  observation  would  lead  me  to 
believe  that  these  favorable  reports  must  have  been  made  soon  after 
operation.    If  such  support  is  to  be  used  it  is  quite  unnecessary  to 
add  an  unsightly  scar  to  a  present  deformity.    The  supporting  ma  - 


1  Price  Brown.   Diseases  of  the  Nose  mid  Throat,  1900,  p.  450. 
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terial  should  be  placed  subcutaneously  or  by  means  of  incisions  within 
the  nose.  Among  operators  who  have  used  this  method  celluloid 
has  preference  over  any  other  material  because  it  is  well  tolerated 
by  the  tissues.  R.  F.  Weir  was  first  to  employ  celluloid  for  this 
purpose.  Platinum  has  been  used  in  a  number  of  cases;  but  it 
is  easily  displaced,  and  must  then  be  removed;  or  it  cuts  its  way 
through  the  end  of  the  nose  by  mere  force  of  gravity,  and  this  in 
spite  of  the  fact  that  numerous  perforations  have  been  made  in  the 
plate,  with  the  expectation  that  the  union  of  tissue  through  these 
openings  would  help  to  retain  it  in  place.  It  is  a  fact,  however,  that 
even  when  this  supporting  substance  has  thus  eluded  the  operator, 
the  nose  has  been  left  in  better  form  than  before  operation.  Knight,1 
Weir,  and  Monks  speak  of  this.  The  presence  of  the  foreign  body 
provokes  inflammatory  infiltration,  and  this  increase  of  tissue  remains 
to  help  fill  in  the  former  depression.  Where  the  amount  of  depression 
is  not  great  Goodwillie  has  succeeded  in  securing  a  considerable  ele- 
vation by  drawing  heavy  animal  ligature  under  the  skin  and  allowing 
it  to  remain.  Done  aseptically,  little  reaction  follows.  This  he  de- 
scribed in  a  paper  which  I  think  has  not  yet  been  published,  read 
recently  before  the  New  York  Academy  of  Medicine. 

The  use  of  a  metallic  framework  to  support  the  nose  after  extensive 
loss  of  bone  and  cartilage  was  first  suggested  by  M.  Letievant.2  The 
artificial  bridge  was  made  of  aluminum  and  his  case  reported  in 
1878.    On  his  advice  M.  Claude  Martin,  who  had  clone  much  in  the 
way  of  correcting  deformities  about  the  face,  made  a  bridge  of  plat- 
inum.   This  one  in  form  and  material  promised  firmer  support  than 
the  earlier  effort.    Dr.  R.  F.  Weir  introduced 
the  method  into  this  country  in  1892,  and  in 
January,  1896,  had  operated  upon  10  cases. 
Dr.  Knight,  Nichols,  and  others  have  reported 
cases  corrected  by  this  form  of  support  or  some 
modification  of  it.   I  have  had  a  limited  experi- 
ence with  this  class  of  cases.    The  first  patient, 
a  woman,  thirty  years  of  age,  came  under  my 
care  early  in  1894.    The  deformity  of  her  nose 
was  due  to  extensive  destruction  of  the  cartil- 
aginous and  bony  septum.  There  was  not  only 
saddle-back  deformity,  but  the  tip  of  the  nose 
was  elevated  and  the  alse  much  retracted.  She 
was  eager  for  any  operation  which  promised 
to  improve  her  appearance.  The  Martin  bridge        platinum  bridge, 
is  expensive  and  its  arms  too  narrow  to  sustain 
retracted  alas.    I  therefore  devised  the  bridge  shown  in  Fig.  539. 
It  is  cut  from  a  single  sheet  of  platinum,  one-fiftieth  of  an  inch  thick, 
and  then  moulded  to  fit  the  individual  case.    The  greater  breadth 


i  Transactions  of  tlie  American  LaryngolORical  Association,  1896,  p.  150. 
*  La  Prothfise  immediate,  Paris,  1809,  p.  286. 


1064 


NOSE  AND  THROAT. 


of  the  body  allows  of  it  being  moulded  over  the  nasal  bones,  which 
prevents  lateral  displacement.  The  shape  lessens  the  probability  of 
erosion  of  the  thin  skin  over  the  dorsum  of  the  nose,  and  the  broader 
arms  support  the  alse  with  less  danger  of  destructive  erosion.  Per- 
forations' reduce  weight  somewhat  and  permit  the  union  of  tissue 
through  the  openings.  The  arms  are  left  longer  than  will  be  required, 
and  at  the  time  of  the  operation  are  to  be  cut  of  suitable  length. 
The  ends  of  the  arms  are  pointed  and  placed  in  holes  drilled  in  the 
superior  maxilla.  The  bridge  is  thus  firmly  fixed  in  position.  It 
should  be  said  that  the  supporting  arms  ought  to  stand  more  nearly 
at  right  angles  to  the  body  than  is  indicated  in  the  cut,  that  the  lower 
edges  at  the  ends  may  not  come  so  near  the  gingivo-labial  fold.  In 
the  case  referred  to,  Rouge's  operation  was  performed  and  the  bridge 
placed  in  position.  In  this  operation  the  soft  parts,  including  the 
external  nose,  are  detached  by  an  incision  along  the  gingivo-labial  fold 
and  a  dissection  upward  close  to  the  bone,  exposing  the  nares  and 
separating  the  skin  from  the  nasal  bones.  The  bridge  is  then  adjusted 
and  the  parts  replaced.  The  proper  moulding  and  adjustment  of 
the  metal  support  and  the  division  of  cicatricial  tissue  gives  a  com- 
plete  restoration  of  external  form.  The  deformity  and  early  results 
are  well  shown  in  Figs.  540  and  541.    If  a  metal  support  is  to  be 


Fig.  540.  Fig.  511. 


Fig.  540.— Concave  vertical  deformity,  collapse,  and  contraction  of  alar  cartilages,  from  specific 
disease. 

Flo,  541.— Corrected  by  use  of  modified  Martin  bridge. 


employed  Dr.  Knight's  dictum  should  be  carefully  observed:  "(1)  In 
syphilitic  cases  the  patient  must  have  had  a  thorough  course  of 
treatment,  and  a  sufficient  period  must  have  elapsed  since  the 
disappearance  of  active  symptoms— not  less  than  three  years;  (2)  the 
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dissection  of  the  soft  parts  must  be  so  extensive  as  to  obviate  the 
possibility  of  tension  at  any  point,  and  especially  over  the  bridge  of 
the  nose,  where  the  upper  end  of  the  plate  is  to  rest.  The  metal 
bridge  must  be  so  moulded  and  smoothed  down  at  its  edges  as  to 
preclude  the  danger  of  friction  and  pressure  upon  the  soft  parts, 
and  the  ends  of  the  supporting  arms  must  be  deeply  buried  in  the 
maxilla,  as  otherwise  they  are  liable  to  be  dragged  out  of  position.'' 

A  word  as  to  this  method  of  treatment  may  well  be  in  order.  The 
ultimate  results  of  the  use  of  the  Martin  bridge  are  often  disappoint- 
ing, notwithstanding  the  gratification  at  first  experienced  by  both 
patient  and  surgeon.  The  operation  necessary  for  placing  the  bridge 
is  easily  performed,  and  recovery  is  prompt.  The  objections  are 
those  arising  from  placing  an  unyielding  foreign  body  within  living 
tissues  subjected  to  some  degree  of  motion.  In  spite  of  all  precau- 
tions some  part  of  the  form,  either  one  of  the  supporting  arms  or 
the  body  over  the  nasal  bones,  will  sooner  or  later  cause  erosion  of 
the  overlying  skin.  The  structure  itself  has  become  bodily  displaced. 
The  interior  may  fill  with  granulation  tissue,  so  that  nasal  respiration 
is  cut  off.  Cicatricial  tissue  may  cause  unequal  contraction,  so  that 
the  soft  parts  are  pulled  to  one  side,  sliding  over  the  framework. 
Indeed,  the  final  outcome  of  the  bridged  nose  is  such  as  to  dampen 
the  enthusiasm  which  arises  over  the  immediate  results  of  the  opera- 
tion. The  wearing  of  an  artificial  nose  of  celluloid  is  to  be  commended, 
rather  than  the  metal  support  with  all  its  uncertainties. 

CLEFT  PALATE. 

Cleft  palate  as  here  considered  is  due  to  a  failure  of  develop- 
ment in  early  foetal  life.  The  perforations  of  the  hard  or  soft 
palate  which  occur  as  a  result  of  specific  disease  may  sometimes 
be  repaired  by  plastic  operations;  but  this  phase  of  the  subject  is 
not  to  be  touched  upon.  Various  theories  are  advanced  to  account 
for  nature's  failure  to  complete  the  work  which  she  had  begun.  The 
interposition  of  the  tongue  of  the  embryo  between  the  two  approach- 
ing halves  of  the  palate  is  one  of  the  offered  explanations.1  Dr. 
Branth2  in  his  interesting  paper  refers  to  the  results  of  observations 
on  lions  in  the  zoological  gardens  of  London.  They  were  fed  for  a 
time  upon  flesh  containing  bones  too  large  for  mastication.  The 
young  born  while  this  method  of  feeding  was  pursued  had  cleft  pal- 
ates. The  lions  were  then  fed  upon  smaller  animals  whose  bones  they 
could  break  easily,  and  the  young  born  afterward  had  perfectly 
formed  palates.  This  observation  has  been  repeated  at  the  "zoo" 
in  Dublin  and  in  Philadelphia.  Some  authorities  claim  that  the 
want  of  a  meat  diet  and  a  deficiency  of  the  phosphates  of  lime  in 

1  New  York  Medical  Journal.  1001,  vol.  lxxiv.  p.  241. 

2  Abs.  Laryngoscope,  1899,  vol.  vi.  p.  308. 
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the  food  of  the  mother  act  as  a  cause.  The  published  statistics  show 
that  the  English  surgeons  have  performed  many  more  operations 
for  cleft  palate  than  have  Americans.  May  the  factor  of  a  more 
generous  diet  among  the  poorer  people  here  partly  account  for  this? 
Heredity  has  been  assigned  as  a  cause  by  some  authors.  The  cause, 
whatever  it  be,  is  a  matter  of  small  moment  to  the  practical  surgeon. 
"It  is  a  condition,  not  a  theory,"  which  confronts  him.  The  cleft 
between  the  two  halves  of  the  palate  varies  from  the  slightest  degree, 
as  the  bifid  uvula,  to  a  complete  cleft  of  the  soft  palate,  and  even  of 
the  hard  palate  forward  to  and  through  the  alveolar  process.  This 
cleft  is  in  the  median  line  until  the  incisive  or  intermaxillary  bone 
is  reached.  This  small  portion  containing  the  incisor  teeth  is,  in 
young  bones,  marked  off  from  the  maxilla  on  each  side  by  distinct 
suture  lines.  If  the  deformity  under  consideration  extends  through 
the  alveolar  process  the  cleft  deviates  from  the  median  line  on  reaching 
the  maxillary  bone;  and  if  the  cleft  be  double,  as  it  sometimes  is 
anteriorly,  this  bone  is  entirely  separated  from  the  maxilla  and  hangs 
from  the  end  of  the  septum.  The  operation  for  closure  of  cleft  palate 
has  been  done  for  a  century,  and,  as  might  be  expected  in  a  problem 
of  such  difficulty,  has  engaged  the  attention  of  the  ablest  surgeons. 
The  accumulated  experience  during  this  long  period  of  numbers  of 
workers  has  resulted  in  an  improvement  in  technique  which  gives 
the  operator  of  to-day  a  great  advantage,  and  yet  unsuccessful  efforts 
arc  not  infrequent,  so  trying  are  the  conditions  presented  by  this 
deformity. 

The  changes  contributing  most  notably  to  a  successful  issue  were, 
first,  Fergusson's  division  of  the  palatal  muscles  to  reduce  the  tension 
upon  the  sutures,  and,  second,  the  introduction  of  general  anaesthesia. 
One  is  possessed  with  profound  admiration  for  the  skill  and  patience 
of  the  surgeon  of  early  days  who,  without  anaesthesia,  either  local  or 
general,  and  without  the  aid  of  sterilization  or  antiseptics,  yet  under- 
took this  difficult  operation  and  carried  it  through  to  a  successful 
end.  The  Smith  mouth-gag  was  the  third  improvement  in  point  of 
time,  and  Warren's  filling  of  the  fissure  in  the  hard  palate  by  means 
of  the  mucoperiosteal  flap  the  fourth  of  the  major  improvements. 
In  spite  of  every  aid  gained  from  the  accumulated  experience  the 
operation  is  often  a  partial  or  total  failure,  either  from  undue  tension 
direct  upon  the  sutures,  or  from  functional  activity;  or  failure  is 
due  to  bacterial  invasion  or  lack  of  recuperative  powers  on  the  part 
of  the  patient. 

The  history  of  staphylorrhaphy  is  interesting  for  several  reasons, 
and  in  none  more  than  in  the  change  which  has  taken  place  in  the 
opinion  regarding  the  proper  age  at  which  the  operation  should  be 
performed.  The  older  writers,  lacking  the  advantage  of  anaesthesia, 
and  looking  rather  to  good  surgical  results  than  perfect  function, 
advised  a  late  operation.  It  was  necessary  at  that  period  to  rely 
in  some  instances  upon  the  assistance  which  the  patient  could  volun- 
tarily render,  even  if  it  were  not  other  than  the  passive  aid  of  not 
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offering  resistance.  One  early  author1  states:  "As  the  success  of  the 
operation  depends  in  a  great  measure  upon  the  patient  remaining 
perfectly  tranquil  and  steady  during  the  necessary  procedures,  which 
are  of  a  tedious  and  protracted  character,  upon  his  assisting  the 
surgeon  by  opening  his  mouth  and  not  struggling  on  the  introduction 
of  the  instruments,  and  after  the  operation  upon  his  making  as  little 
movement  as  possible  in  speech  or  deglutition  for  some  days,  it  is 
usually  considered  expedient  not  to  interfere  with  this  malformation 
until  the  patient  has  attained  the  age  to  understand  the  necessity 
of  remaining  quiet  and  to  be  able  to  control  his  movements." 

The  operation  is  a  difficult  one,  and  when  one  thinks  of  the  problem 
presented  of  freshening  the  edges  of  the  cleft  and  inserting  sutures 
in  the  small  mouth  of  a  struggling  child,  at  an  age  in  which  the  tissues 
are  easily  lacerated,  he  is  ready  to  approve  for  the  earlier  surgeons 
of  the  plan  of  operating  when  it  can  be  done  at  the  patient's  request 
and  with  his  assistance.  The  use  of  anaesthesia  has  changed  this, 
and  the  reasons  for  operating  early  are  unquestionable,  first,  because 
of  the  more  perfect  establishment  of  the  function  of  the  palate.  At 
an  early  age  this  assures  the  nutrition  of  the  child.  In  complete 
cleft  of  hard  and  soft  palate  swallowing  is  a  matter  of  such  difficulty 
that  the  child  requires  the  almost  constant  attention  of  a  nurse. 
Consideration  of  the  parent,  too,  should  have  some  weight.  To 
many  a  woman  the  deformity  of  the  child  can  but  arouse  a  feeling 
of  horror.  Next  to  the  functional  aid  in  nutrition  is  that  of  phona- 
tion.  All  authorities  are  agreed  that  in  voice  production  the  early 
operation  offers  vastly  better  prospects  of  good  results.  Makuen2 
says  both  the  tongue  and  the  palate  are  important  in  the  function  of 
speech,  but  the  palate  is  the  more  so.  The  purely  vocal  elements 
of  speech,  such  as  the  vowel  sounds,  may  be  articulated  when  the 
palate  is  defective,  but  their  resonance  is  so  impaired  that  they  are 
scarcely  recognizable.  Of  the  consonant  sounds,  only  two,  m  and  n, 
can  be  articulated  intelligibly  when  the  palate  is  not  intact,  because 
in  the  pronunciation  of  the  other  consonants  the  palate  is  necessary 
to  prevent  the  passage  of  air  upward.  Perforation  of  the  palate 
affects  speech  to  a  greater  or  less  degree,  depending  upon  its  position. 
Surgical  measures  for  the  relief  of  cleft  palate  should  be  undertaken 
as  early  as  possible  in  the  formative  speech  period,  and  these  should 
be  supplemented  by  instruction  and  practice  in  the  normal  produc- 
tion of  speech. 

By  no  means  least  among  the  reasons  for  early  operation  is  the 
influence  upon  regional  development.  Formerly  it  was  considered 
debatable  whether  the  fissure  in  the  hard  and  soft  palate,  when  both 
existed,  should  be  closed  at  the  same  operation,  and  it  has  been 
asserted  that  if  the  cleft  in  the  soft  palate  were  closed  early  in  infancy 
the  fissure  in  the  hard  palate  would  gradually  become  narrower 


1  Krlchsen.  Science  find  Art  of  Surgery,  1878.  vol.  ii.  p.  459. 
'  New  York  Medical  Record,  1901,  vol.  Ix.  p.  78. 
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until,  in  some  instances,  this  would  not  require  operation.  If  this 
were  true,  even  to  a  slight  degree,  how  much  more  nearly  normal 
would  development  be  when  the  entire  cleft  were  closed  at  an  early- 
period.  Development  within  the  nose  and  nasopharynx  would  also 
be  more  nearly  normal.  In  cleft  palate  of  the  adult  the  inferior 
turbinated  bones  are  sometimes  so  greatly  hypertrophied  as  to  extend 
into  the  cleft,  and  removal  is  necessary  before  operation  for  closure 
of  the  cleft  can  be  undertaken.  Adenoids  are  also  quite  likely  to 
develop,  and  the  mucous  membrane  of  the  nose  and  nasopharynx 
to  be  in  a  highly  inflamed  condition.  The  Eustachian  tube  and 
middle  ear  become  involved,  with  the  consequent  unhappy  train  of 
disturbances  of  the  functions  of  the  ear.  All  these  reasons  call  for 
early  operation.  R.  W.  Murray1  says  from  his  experience  in  195 
operations  for  harelip  and  cleft  palate,  he  is  convinced  that  the 
operation  for  harelip  should  be  performed  about  the  fourth  week, 
and  that  for  cleft  palate  about  the  twelfth  month,  that  is,  before 
the  child  has  begun  to  talk. 

Goodwillie2  has  operated  as  early  as  the  twelfth  hour  after  birth. 
Abbe  says  the  earlier  one  operates  the  better,  and  he  has  secured 
good  results  in  one  case  two  days  after  birth.  The  soft  parts  once 
in  proper  relation  tend  to  mould  the  hard  parts,  and,  as  in  case  of 
harelip,  the  operation  ought  to  be  done  early.  B.  F.  Curtis  also 
advises  operation  in  infancy.  Dr.  Broca3  does  not  hesitate  to  operate 
upon  a  child  from  three  to  six  months  old,  provided  it  can  have 
proper  care. 

Since  the  operation  is  not  one  of  immediate  urgency,  sufficient 
time  may  be  taken  to  secure  the  best  possible  degree  of  general  health, 
and  this  is  especially  important  if  the  patient  is  a  young  child.  At 
a  later  period  a  number  of  local  points  will  require  attention  in  an 
effort  lo  reduce  to  a  minimum  the  obstacles  to  success.  Carious 
teeth  should  be  filled  or  drawn,  and  an  antiseptic  mouth-wash  used 
carefully  for  a  period  before  operation.  Adenoids  should  be  removed, 
as  also  should  the  faucial  tonsils,  and  at  a  date  early  enough  to  allow 
of  perfect  healing,  before  the  operation  upon  the  palate  is  undertaken. 
The  reasons  for  this  are  too  obvious  to  require  stating.  In  some 
cases  the  inferior  turbinated  bones  are  hypertrophied  to  such  a  degree 
that  they  project  into  the  cleft.  These  should  be  removed  under 
the  rules  just  named.  Every  effort  should  thus  be  made  to  bring 
the  patient  up  to  a  good  state  of  health,  and  locally  to  reduce  so 
far  as  possible  the  dangers  of  infection,  and  to  remove  sources  of 
pressure,  of  irritation,  and  of  interference  with  respiration.  The 
technique  of  the  operation  for  closing  the  cleft  is  quite  well  agreed 
upon,  and  this  will  be  given  before  mentioning  any  modification. 
If  the  case  be  one  involving  the  hard  palate,  or  if  the  patient  is  a 
child,  or  not  easily  managed,  general  anaesthesia  should  be  employed. 


i  British  Medical  Journal,  October  15,  1S9S. 

a  New  York  Medical  Record,  1396,  vol.  xlix.  p.  460. 


s  Ibid.,  vol.  1.  p.  6S. 
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The  Rose  position — the  head  hanging  over  the  end  of  the  table — is 
the  preferable  position.  This  is  commended  for  the  reason  that  the 
blood  and  mucus  are  thus  less  likely  to  enter  the  larynx.  The  usual 
sterilization  of  hands,  instruments,  and  field  of  operation  is  of  course 
to  be  observed.  The  Smith  mouth-gag  is  introduced,  which  is  self- 
retaining,  opens  the  patient's  mouth  to  the  widest  extent,  and  at 
the  same  time  depresses  the  tongue.  The  mouth,  teeth,  buccal 
cavity,  the  nose,  nasopharynx,  and  pharynx  are  to  be  carefully 
sterilized.  The  edges  of  the  cleft  are  to  be  freshened  from  the  tip 
of  the  rudimentary  uvula  to  the  apex  of  the  cleft,  from  behind  forward. 
The  tip  of  the  rudimentary  uvula  is  seized  with  a  long  pair  of  volsella 
forceps,  and  the  edge  freshened  with  a  knife  or  scissors  curved  on 
the  flat.  Recent  writers  prefer  the  latter,  stating  that  a  broader  sur- 
face is  secured,  since  the  cut  may  be  a  bevelled  one.  Care  should  be 
taken  to  preserve  as  much  as  possible  of  the  rudimentary  uvula, 
since  it  will  contribute  to  the  more  perfect  function  of  the  palate. 
Bleeding  may  be  controlled  by  pressure  or  by  gauze  sponges  wrung 
from  a  hot  normal  salt  solution.  It  is  quite  possible  that  the  use 
of  adrenalin  would  control  hemorrhage  to  some  degree,  and  might 
well  be  tried.  If  the  cleft  is  in  the  soft  palate  alone  the  sutures  are 
now  to  be  placed.  If  the  hard  palate  be  involved  the  next  step  will 
be  the  elevation  of  mucoperiosteal  flaps.  Incision  upon  each  side  is 
made  parallel  with  and  near  the  alveolar  border,  and  of  a  length 
equal  to  that  of  the  cleft  in  the  hard  palate.  This  incision  extends 
through  to  the  bone.  With  periosteal  elevator  this  mucoperiosteal 
flap  is  raised,  care  being  taken  not  to  wound  the  palatine  arteries 
in  the  process  of  separation  from  the  underlying  bone.  As  thus 
separated,  this  flap  is  attached  only  anteriorly  and  posteriorly  and 
slides  perfectly  freely  over  the  bone  from  which  it  was  detached. 
The  free  bleeding  is  to  be  controlled  by  pressure  or  the  use  of  sponges 
wrung  from  a  hot  solution.  Many  devices  have  been  proposed  for 
introducing  the  sutures,  which  is  the  most  difficult  part  of  the  opera- 
tion. The  needle  in  a  long  handle,  with  a  half-round  curve  at  right 
angles  to  the  shaft  of  the  instrument,  gives  good  satisfaction.  Some- 
operators  use  an  ordinary  small  half-round  curved  needle. 

It  is  interesting  to  observe  how  similar  conditions  lead  different 
workers  entirely  independent  of  each  other  to  adopt  like  methods. 
A  friend — a  general  surgeon  of  wide  experience — mentioned  to  me 
in  discussion  of  this  subject  that  he  found  it  convenient  to  pass  the 
sutures  with  a  small  half-round  curved  needle,  inserting  it  from 
behind  forward.  For  example,  the  suture  would  be  inserted  from 
behind  forward  upon  the  left  side,  and  the  needle  drawn  through. 
The  end  of  the  suture  would  now  be  threaded  into  another  needle 
and  passed  from  behind  forward  upon  the  right  side.  Aided  by 
forceps  and  a  small  needle  holder,  this  was  said  to  be  quite  easily 
done.  This  seemed  an  ingenious  manoeuvre,  and  was  original  with 
this  surgeon,  yet  I  found  the  same  suggestion  in  a  copy  of  an  old 
work  on  surgery  which  was  consulted  for  historical  points.  The 
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method  which  permits  of  passing  the  sutures  from  before  backward 
has  in  its  favor  the  possibility  of  placing  them  with  better  symmetry 
and  exactness,  since  the  point  of  the  needle  enters  the  mucous  mem- 
brane of  the  roof  of  the  mouth  where  it  can  be  plainly  seen.  This 
plan  may  be  carried  out  as  follows:  a  suture  is  passed  through  one 
side  from  before  backward.  A  needle  with  an  eye  near  the  point 
the  one  in  the  handle,  already  spoken  of,  is  passed  through  the  oppo- 
site side.  The  loop  which  it  carries  is  held  by  forceps  while  the 
needle  is  withdrawn,  and  the  suture  first  placed  is  passed  through 
the  loop  which,  on  being  withdrawn,  carries  the  suture  with  it.  Be- 
ginning in  front,  the  sutures  are  placed  about  one-third  of  an  inch 
apart.  The  suture  material  may  be  of  silk,  silkworm-gut,  or  silver 
wire.  Silk  cannot  be  allowed  to  remain  as  long  as  the  other,  yet,  if 
union  has  not  taken  place  within  six  or  seven  days,  it  is  not  likely 
to  occur.  To  relieve  the  tension  on  the  sutures  incision  is  now  made 
through  the  soft  palate,  as  first  recommended  by  Fergusson,  internal 
to  the  hamular  process  upon  either  side.  This  divides  wholly  or 
in  part  the  fibres  of  the  Levator  palati,  tensor  palati,  and  palato- 
pharyngeus.  Tension  may  still  further  be  relieved  by  snipping  the 
anterior  and  posterior  pillars  with  scissors.  After  operation  effort 
is  made  to  keep  the  parts  cleansed  with  an  antiseptic  mouth-wash 
or  spray,  boric  acid  serving  well.  Semisolid  food,  as  beef  jelly,, 
custards,  etc.,  are  advisable  rather  than  fluids,  since  these  are  more 
easily  swallowed.  So  far  as  possible,  the  patient  should  avoid  func- 
tional use  of  the  palate,  since  any  movement  is  prejudicial  to  union. 
Accidents  will  occur  inspiteofall  precautions.  Violent  sneezing  has 
been  known  to  separate  parts  which  up  to  that  event  promised  well 
in  the  way  of  firm  union.  Staphylococcic  infection  may  occur,  with 
a  consequent  failure  of  union  in  at  least  a  part  of  the  wound.  Should 
this  happen,  Owen1  advises  that  a  secondary  operation  should  be  per- 
formed within  a  short  time,  and  mentions  a  case  in  which,  after  two 
weeks,  the  granulating  edges  were  freshened  and  brought  together 
by  sutures  placed  wide  of  the  cleft.  As  good  results  were  secured 
as  could  have  followed  complete  primary  union.  Owen  urges  this 
prompt  effort  to  overcome  the  effects  of  septic  infection,  on  the  theory 
that  the  patient  has  acquired  an  immunity  by  his  attack,  conse- 
quently then1  is  the  better  prospect  of  securing  immediate  union. 
The  sutures  should  be  allowed  to  remain  eight  or  ten  days,  and  then 
not  removed  all  at  one  time,  but  here  and  there,  as  seems  best. 

McKernon2  has  proposed  as  a  preliminary  to  the  operation  of 
closing  cleft  palate  that  tracheotomy  be  performed,  the  anaesthetic 
being  administered  through  the  tube;  and  after  the  operation  that 
the  wound  be  packed,  as  in  any  other  operation,  the  patient  being 
nourished  by  the  rectum.  The  following  is  a  description  of  the  opera- 
tion as  performed  by  him  in  so  far  as  it  varies  from  the  usual  technique: 


1  Jourmil  Lnryn..  Rhin.,  and  Otol.,  1S9S,  p.  462. 

2  New  York  Medical  Journal,  June  lfi,  1900. 
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A  large,  flat,  thick  piece  of  plain  sterilized  gauze,  with  a  string  at- 
tached, is  placed  in  the  lower  part  of  the  pharynx,  covering  the 
entrance  of  the  larynx  and  oesophagus,  thus  shutting  off  all  possibility 
of  foreign  substances,  such  as  blood,  solutions,  etc.,  from  being  carried 
into  the  larynx  or  the  oesophagus.  The  string  passed  through  this 
piece  of  gauze  is  allowed  to  hang  out  of  the  mouth,  with  a  clamp 
attached  to  it,  so  that,  if  necessary,  it  can  be  quickly  removed.  There 
should  be  several  of  these  pieces  of  gauze  on  hand  in  case  the  one 
in  position  should  need  to  be  removed,  as  sometimes  occurs  when 
it  becomes  saturated  with  blood.  The  operation  is  then  done  in  the 
usual  way,  and,  after  the  oral  cavity  has  been  cleansed  again  by  the 
normal  salt  solution  and  the  pad  removed  and  replaced  by  a  fresh  one, 
a  thin  strip  of  sterilized  gauze,  about  an  inch  and  a  half  wide,  is  passed 
between  the  under  surface  of  the  repaired  palate  and  posterior  phar- 
yngeal wall.  Plain  sterilized  gauze  is  then  used  to  pack  the  lateral 
incisions,  and  here  the  packing  should  be  quite  firm.  Sterilized  gauze 
is  also  used  over  the  whole  of  the  operative  field,  the  cavity  of  the 
mouth  is  filled  completely  to  the  front  teeth,  and  the  gauze  is  then 
pressed  rather  firmly  against  the  under  surface  of  the  new  palate. 
Should  vomiting  occur  and  soil  the  dressings  while  the  patient  is 
recovering  from  the  anaesthetic,  then  we  must  redress.  This  happened 
twice  in  one  of  his  reported  cases,  and  not  at  all  in  the  others.  If 
no  vomiting  has  taken  place  the  packing  should  be  removed  at  the 
end  of  forty-eight  hours,  and  the  parts  gently  sponged  with  either 
a  hot  saline  solution  or  a  weak  solution  of  formalin,  and  the  wound 
gently  repacked.  Owing  to  the  salivary  secretions,  which  are  now 
increased  by  the  mechanical  irritation  of  the  dressing,  the  packing 
should  be  removed  each  day  and  the  parts  cleansed  as  before.  The 
tracheotomy  tube  is  left  in  for  about  twelve  days,  during  which  time 
the  patient  is  nourished  by  the  rectum. 

Dr.  McKernon  very  kindly  stated  to  me  that  he  has  now  employed 
this  method  in  14  cases,  with  primary  union  in  every  case  but  one, 
and  in  this  the  failure  to  unite  was  for  only  a  small  portion  of  the 
wound,  which  was  readily  refreshened,  and  the  ultimate  results  were 
perfect.  The  doctor  deserves  great  credit  for  the  originality  and 
boldness  with  which  he  has  carried  out  a  plan  which  seems  from  the 
purely  surgical  side  much  more  certain  and  correct  in  its  technique. 
The  method  would  hardly  be  recommended  in  very  young  children, 
for  example,  at  the  age  suggested  for  operation  by  Goodwillie,  Abbe, 
Curtis,  and  others.  In  selected  cases  among  older  children  and  adults, 
however,  a  method  which  tends  to  assure  primary  union  by  keeping 
the  parts  more  nearly  sterile  and  at  rest  has  much  to  commend  it. 
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Membrana  Tympani  as  Seen  Through  a  Speculum. 
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CHAPTEK  XXV. 

EXAMINATION  OF  THE  EAR;  DISEASES  OF  THE 
EXTERNAL  EAR;   DISEASES  OF  THE  EXTER- 
NAL AUDITORY  MEATUS;  OTOMYCOSIS; 
FOREIGN  BODIES;  WOUNDS  OF  THE 
MEMBRANA  TYMPANI. 

By  F.  E.  HOPKINS,  M.D. 

EXAMINATION  OF  THE  EAR. 

The  necessary  instruments  for  making  an  examination  of  the  ear 
are  a  light,  a  concave  mirror,  and  a  speculum.    To  secure  satisfactory 


Fig.  842.  Fig.  543. 


Fin.  542.— Auricle.  A.  Helix.  B.  Antihelix.  C.  Tragus.  D.  Antitragus  E.  Lobule.  F.  Concha. 
G.  Orifice  of  the  external  meatus.  (Politzer.) 

Fig.  543.— The  auricle  and  the  cartilaginous  part  of  the  external  auditory  canal.  (Left  side.) 
n  cartilaginous  meatus.  6.  Inner  pointed  end  which  unites  with  osseous  part  of  the  auditory  canal. 
c.  Fissures  of  Santorini.  (Politzer.) 

results  with  these  implements,  however,  some  familiarity  with  their 
use  is  essential,  together  with  a  knowledge  of  the  anatomy  of  the  ear. 
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The  light  and  its  fixtures  may  be  simple  or  elaborate,  as  the  taste  or 
the  purse  of  the  owner  may  dictate;  direct  sunlight  may  be  used 
when  available,  or  one  may  make  use  of  a  candle.  In  an  office  the 
light  is  quite  likely  to  be  an  Argand  gas-burner,  and  if  one  plans 
to  do  nose  and  throat  work,  he  will  be  provided  with  a  Mackenzie 
condenser  (Fig.  545),  which  he  will  also  use  in  ear  work,  although 
good  authorities  assert  that  no  condensing  lens  is  necessary  for 
examining  the  ear.  In  a  private  house  satisfactory  illumination 
may  be  had  from  a  kerosene  lamp.  In  case  the  external  meatus  is 
abnormally  wide  and  straight,  it  is  sometimes  possible  to  examine 
the  ear  by  direct  sunlight.  The  direct  light  of  an  electric  lamp  suit- 
ably mounted  for  wearing  upon  the  forehead  may  be  substituted  for 
the  reflected  light  of  the  forehead  mirror.    The  electric  light  serves  a 


Fig.  544. 


A  front  view  of  the  organ  of  hearing  (right  side).  (Gray.) 


useful  purpose  in  ether  operations,  since  the  risk  of  igniting  the  ether 
is  thus  avoided.  For  general  work  sunlight  cannot  be  depended  upon, 
and  batteries  are  uncertain.  The  forehead  mirror  has  quite  super- 
seded the  hand  mirror  for  reflecting  light  into  the  ear,  for  the  very 
good  reason  that  illumination  is  thus  quite  as  good,  and  both  hands 
are  left  free  for  manipulation  of  instruments.  Good  head  mirrors 
are  now  so  readily  purchasable  that  no  further  description  is  neces- 
sary than  that  the  head-band  should  be  of  inelastic  ribbon,  that  the 
focal  distance  should  be  about  seven  or  eight  inches,  and  that  the 
mirror  be  worn  over  the  eye,  enabling  one  to  look  through  the  per- 
foration in  the  centre,  thus  allowing  inspection  in  the  focal  line  and 
giving  the  maximum  degree  of  illumination.  When  the  mirror  is 
w  orn  in  this  manner  the  eye  is  protected  from  the  direct  rays  of  the 
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light.  For  continuous  work  before  a  condensing  lens  this  protection 
is  a  matter  of  considerable  importance. 

There  is  a  large  variety  of  ear  specula  from  which  to  make  choice. 
McBride  facetiously  remarks  that  many  aurists  have  devoted  their 
leisure  to  inventing  specula  that  they  might  attach  their  names  to 
them.  Satisfactory  work  can  be  done  with  any  one  of  them  if  in  the 
hands  of  its  master.    It  is  only  necessary  to  speak  of  the  essential 


Fig.  545.  Fig.  546. 


Mackenzie's  bull's-eye  lens  and  reflector.  Indirect  illumination  of  the  ear. 

conditions  to  which  all  should  conform.  A  speculum  should  not  be 
too  long,  as  this  interferes  with  the  manipulation  of  instruments 
through  it.  The  length  should  not  exceed  one  and  three-eighths 
inches.  One  should  have  at  least  three  different  sizes.  The  smallest 
end  of  the  smallest  size  should  not  be  less  than  one-eighth  of  an  inch 
in  diameter,  and  not  more  than  five-sixteenths  of  an  inch  for  the 


Fro.  547.  Fig.  548. 


Gruber's  speculum.  Politzer's  speculum. 


smaller  end  of  the  largest  size.  The  speculum  should  be  of  bright, 
polished  metal,  silver  or  nickel,  to  aid  in  reflecting  light,  and  the  walls 
of  the  instrument  should  be  as  thin  as  possible,  to  increase  to  the 
ui!  Host  the  space  available  for  illumination.  For  this  same  reason  the 
Gruber  spoeulum  (Fig.  547)  is  to  be  recommended,  as  its  oval  form  in 
cross-section  corresponds  to  fche  anatomical  shapeof  the  entrance  to  the 
external  meatus,  thus  admitting  of  the  greatest  possible  illumination. 
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The  position  of  the  patient  with  reference  to  the  light  is  a  matter  of 
some  importance,  since  it  is  desirable  to  secure  opportunity  to  manipu- 
late instruments  without  interfering  unduly  with  illumination  of  the 
field.  This  is  best  accomplished  by  placing  the  light  at  the  examiner's 
left  and  somewhat  above  the  level  of  the  ear  to  be  examined.  The 
light  must  not  be  too  far  from  the  observer,  since  this  diminishes 


Fig.  549. 


Boucberon's  speculum. 


illumination.  The  patient  should  sit  so  that  the  ear  to  be  examined 
is  on  a  level  with  the  examiner's  eye.  The  light  is  directed  into  the 
patient's  ear  by  tilting  the  mirror.  This  adjustment  of  the  reflecting 
mirror  is  made  by  the  hand,  without  any  movement  of  the  observer's 
head,  which  is  thus  allowed  to  assume  the  most  comfortable  position 
for  examination.    The  speculum,  after  being  warmed,  is  introduced 


Fig.  550. 


into  the  entrance  of  the  auditory  canal  by  a  slight  rotary  movement, 
and  held  in  position  by  the  thumb  and  index  finger  of  the  left  hand, 
while  at  the  same  time  the  ear  is  lifted  upward  and  backward,  to 
straighten  the  canal,  by  the  index  and  middle  fingers  of  the  same 
hand.  The  speculum  must  be  held  so  that  the  axis  of  its  long  diamel  er 
is  parallel  with  the  axis  of  the  canal.    To  secure  the  best  illumination, 
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the  largest  speculum  which  the  canal  will  admit  should  be  used,  but 
no  speculum  should  be  forcibly  inserted  into  the  ear.  Indeed,  all 
manipulations  about  the  ear  must  be  free  from  anything  like  rough- 
ness or  heavy-handed  movements.  In  case  of  tenderness  about  the 
oar,  examination  at  first  may  well  be  made  by  gentle  traction  on  the 
auricle  under  a  good  light.    It  is  quite  common  to  find  the  meatus 

Fig.  551. 


Cotton-holder. 


obstructed  by  exfoliated  epithelium,  cerumen,  purulent^  discharge, 
by  hairs,  or  by  other  foreign  bodies.  The  external  auditory  canal 
must  be  perfectly  clean  in  order  to  permit  of  that  thorough  inspection 
which  alone  can  lead  to  accurate  diagnosis.  The  instruments _  used 
for  this  purpose  are  the  blunt  curette,  the  slender  cotton-carrier,  a 
pair  of  light  angular  forceps,  and  the  syringe.    The  blunt  curette  is 


Fig.  552. 


Buck's  blunt  curette. 

used  much  more  frequently  than  the  forceps,  while  the  cotton-carrier, 
armed  with  a  small  pledget  of  tightly-wound  cotton,  is  more  constantly 
in  the  hands  of  the  otologist  than  any  other  instrument.  The  syringe 
is  used  for  the  removal  of  soft  cerumen,  foreign  bodies^  and  for  the 
removal  of  pus  when  it  is  present  in  considerable  quantity  or  is  of  a 
stringy,  tenacious  character.    Following  the  use  of  the  syringe  the 
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Fig.  554. 


FiG.553.-Normal  drumhead  (right  ear),  a.  Posterior  fold.  b.  Short  process,  c.  Anterior  foid. 
(PF™-Normal  drumhead  (left  ear),    d.  Cone  of  light,   e.  Long  handle  of  incus.  /.  Umbo. 

(POLITZER.) 

canal  should  be  thoroughly  dried  with  cotton.  Examination  of  the 
ear  should  be  bV  touch  as  well  as  by  sight.  The  impression  gained 
by  palpating  an  inflamed  or  thickened  auricle  is  of  great  aid  m  making 
a  diagnosis;  and  an  interpretation  of  the  significance  of  tenderness 
and  swelling  about  the  auricle  and  over  the  mastoid  can  only  be  made 
out  by  palpation. 
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DISEASES  OF  THE  EXTERNAL  EAR. 

Some  of  the  affections  of  the  auricle  are  such  as  are  common  to  the 
skin  of  any  part  of  the  body,  and  require  the  same  treatment.  Among 
these  are  dermatitis,  due  to  injury,  stings  of  insects,  burns,  and  frost- 
bite. Such  as  these,  whether  slight  or  severe,  and  whether  simple  or 
infected  by  bacteria,  causing  erysipelas  or  any  septic  process,  are  to 
be  treated  on  the  principles  laid  down  in  text-books  on  dermatology. 

Eczema  is  one  of  the  most  common  diseases  of  the  external  ear  and 
meatus.  It  is  frequently  seen  among  the  children  of  the  poor  as  a 
result  of  uncleanliness  and  bad  nutrition.  It  is  more  common  with 
children  than  adults  in  any  social  scale,  being  with  them  one  of  the 
expressions  of  a  strumous  diathesis.  In  the  chronic  scaly  form  it 
exists  to  the  torment  of  many  adults  who  dig  at  the  meatus  with 
pins,  toothpicks,  lip  of  a  penholder,  or  anything  within  reach  in  the 
effort  to  gain  relief  from  the  itching.  Serious  injury  is  thus  some- 
limes  done  to  the  meatus  or  membrana  tympani,  or,  if  these  parts 
are  not  directly  lacerated  by  the  instrument  used,  the  irritation 
resulting  from  the  repeated  traumatism  ends  in  inflammatory  infil- 
tration and  thickening  of  the  lining  of  the  meatus  and  an  aggravation 
of  the  original  trouble.  Eczema  of  the  ear  occurs  either  as  an  acute 
or  a  chronic  disease.  The  bony  portion  of  the  canal  is  not  likely  to 
be  involved,  the  drum  membrane  also  is  rarely  affected.  The  disease 
is  usually  located  in  the  cartilaginous  portion  of  the  meatus  or  upon 
some  part  of  the  auricle,  or  both  meatus  and  auricle  are  involved.  If 
the  auricle  alone,  is  affected  it  is  likely  to  be  at  some  point  where  the 
skin  is  folded  upon  itself,  as  in  the  fossa  helicis,  and  in  the  angle 
behind  the  ear,  where  the  skin  is  reflected  from  the  ear  upon  the 
mastoid  process.  Acute  eczema  begins  with  redness  and  swelling  of 
the  skin,  which  is  soon  followed  by  the  appearance  of  vesicles  filled 
with  serum.  These  break,  and  the  exuded  fluid  in  the  canal  is  some- 
times mistaken  for  discharge  from  the  middle  ear.  The  bursting  of 
the  vesicles  leaves  a  moist  surface.  This  after  a  few  days  becomes 
covered  with  yellow  crusts,  and  exudation  occurs  underneath. 

Etiology.  Acute  eczema  may  occur  in  this  locality  primarily  or 
in  connection  with  the  disease  in  other  parts;  but  the  cause,  unless 
it  be  an  external  irritation,  is  not  easily  assigned.  Of  external  irri- 
tations the  most  common  are  applications  to  the  ear  or  meatus.  In 
some  patients  with  a  sensitive  skin  the  efforts  toward  cleanliness, 
by  the  frequent  use  of  soap  and  water,  is  sufficient  to  excite  an  eczema. 
An  acute  or  chronic  discharge  from  the  middle  ear  is  often  sufficiently 
acrid  to  cause  the  disease. 

Symptoms  of  acute  eczema  are  a  burning  pain  and  an  intolerable 
itching  in  the  affected  part,  with  redness,  swelling,  and  the  formation 
of  vesicles.  The  function  of  hearing  is  not  impaired,  unless  the  meatus 
becomes  occluded  from  the  swelling  and  the  accumulation  of  crusts 
and  desquamated  epithelium.    In  acute  eczema  not  dependent  upon 
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a  persistent  cause,  as  an  otorrhoea,  a  new  epidermis  forms  beneath 
the  crust  of  exudation,  and,  after  the  latter  has  been  removed,  soon 
assumes  a  natural  appearance.  Frequently  the  disease  continues  for 
some  weeks,  and  if  the  external  irritant  be  kept  up  or  the  patient's 
health  is  reduced  from  any  cause,  frequent  relapses  occur  and  the 
disease  passes  into  the  chronic  form.  In  chronic  eczema  there  are 
deeper  tissue  changes  in  the  skin.  There  is  thickening  of  the  subcu- 
taneous connective  tissue  in  the  more  severe  forms,  and  this  narrows 
the  meatus.  The  auricle  is  enlarged  and  hardened.  .  In  bad  cases 
there  is  a  crust  formation,  underneath  which  a  serous  or  purulent 
fluid  is  exuded.  The  more  common  chronic  form  is  characterized 
by  the  formation  of  fine  scales.  There  is  some  hypersemia  and  thick- 
ening of  the  skin  and  a  constant  desquamation  of  scales.  This  is 
very  frequent  as  an  affection  of  the  cartilaginous  portion  of  the 
meatus.  With  this  sometimes  occur  fissures  at  the  entrance  to  the 
meatus.  These  fissures  are  moistened  by  a  slight  exudation.  The 
severer  forms  of  eczema  are  obstinate,  not  yielding  readily  to  treat- 
ment, and  frequently  relapsing. 

Diagnosis.  The  characteristic  feature  of  this  disease  is  an  exudation 
and  crusting.  The  stage  of  exudation  may  have  passed  before  the 
patient  comes  under  observation ;  but  the  history  will  reveal  a  period 
of  discharge,  and  removal  of  crusts  will  show  a  moist  surface  under- 
neath. The  chronic  squamous  form  may  not  easily  be  differentiated 
from  pityriasis  simplex;  but  this  is  a  matter  of  no  great  importance 
so  far  as  treatment  is  concerned. 

Treatment.    This  is  almost  wholly  local,  yet  certain  general  condi- 
tions, especially  with  children,  should  receive  attention.    Care  of  the 
general  health,  the  regulation  of  diet,  limiting  this  to  simple  easily- 
digested  food,  and  at  regular  intervals,  the  use  of  cod-liver  oil,  syrup 
of  the  iodide  of  iron,  and  Fowler's  solution  will  be  helpful.  Adults 
may  require  similar  care,  especially  with  regard  to  digestion,  renal 
or  cardiac  disease,  gouty  tendencies,  etc.    The  first  care  in  local 
treatment  is  to  remove  all  sources  of  irritation.    If  this  is  the  too 
lice  use  of  soap  and  water,  suspension  of  this  and  the  application 
of  an  oleaginous  preparation  will  quickly  bring  relief.    The  irritation 
may  be  clue  to  an  acrid  discharge  from  the  middle  ear,  and  if  this 
can  be  overcome  the  eczema  will  often  require  but  little  treatment 
for  its  cure.    In  a  general  way  it  may  be  said  that  for  acute  eczema 
soothing  applications  should  be  used,  while  in  the  chronic  form  stimu- 
lation is  required.    In  the  early  course  of  acute  eczema,  in  the  period 
of  heat,  redness,  and  swelling,  a  solution  of  subacetate  of  lead  will 
relieve  the  pain.    A  little  later  Hebra's  diachylon  ointment  is  a  most 
satisfactory  application.    The  officinal  benzoated  zinc  ointment  is 
also  much  used.    The  treatment  of  chronic  eczema  will  require  much 
patience.    There  will  be  periods  of  improvement  and  relapse.  On 
the  occurrence  of  exacerbations,  with  redness  and  added  irritation, 
the  astringent  ointments,  as  those  of  lead  and  zinc,  should  be  used. 
The  diachylon  ointment  is  made  more  easily  applicable  by  dilution 
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with  olive  oil  or  "cold  cream."  As  prepared  it  is  rather  hard  and 
stiff.  When  no  progress  is  being  made,  when  pain  and  other  indi- 
cations of  acute  exacerbations  have  long  been  absent,  then  stimu- 
lation must  be  employed.  For  this  purpose  strong  solutions  of  nitrate 
of  silver  have  long  been  used.  In  some  cases  of  an  obstinate  character, 
in  which  the  ear  is  thickened  and  distorted  by  the  chronic  process, 
applications  of  acetum  cantharidis  will  set  up  a  renewed  activity, 
ending  in  improvement.  The  usefulness  of  oleaginous  preparations 
depends,  no  doubt,  in  good  part  upon  their  quality  of  protecting  the 
surface  from  the  air  and  from  water.  The  injurious  influence  of  the 
latter  in  this  disease  is  understood  even  by  the  laity.  In  order  to 
secure  good  results  from  any  application  the  crusts  must  be  removed; 
this  is  to  be  done  in  a  manner  as  little  irritating  as  possible.  The 
crusts  should  be  softened  by  the  use  of  olive  oil  or  vaseline,  after 
which  they  can  be  quite  readily  separated.    The  objection  to  the  use 

of  ointment  in  the  auditory  canal,  be- 
cause of  the  risk  of  obstruction  from 
the  accumulation,  can  be  obviated  by 
instructing  the  patient  to  wipe  out 
the  canal  each  time  before  making  a 
new  application. 

Herpes  zoster  occasionally  affects 
the  car,  but  it  usually  occurs  only  in 
connection  with  manifestations  of  the 
disease  in  other  localities.  It  is  at- 
tended by  severe  pain  of  a  neuralgic 
character  and  the  formation  of  vesi- 
cles along  the  distribution  of  nerve 
blanches.  Tain  may  be  so  severe  as 
to  call  for  the  hypodermic  use  of 
morphine.  After  rupture  of  the  vesi- 
cles, application  of  some  simple  oint- 

Tbiokenlng  ftnd  deformity  or  tbu  auricle    ment>  M  that  of   zinc  oxide>  is  to  be 
due  to  chronic  eczema.   (Bacon.)  made. 

Lupus  also  is  rarely  seen,  except  as 
accompanying  the  same  disease  of  the  face,  and  even  in  this  connec- 
tion it  occurs  in  but  5  per  cent,  of  the  cases.1  Lupus  vulgaris  and  lupus 
exulcerans  are  best  treated  by  the  galv'anocautery.  In  the  latter  form 
the  spongy  granulations  are  first  removed  with  a  sharp  spoon,  after 
which  the  galvanocautery  is  thoroughly  applied.  This  vigorous 
treatment  ought  to  be  used  early  to  prevent,  so  far  as  possible, 
the  deformity  resulting  from  loss  of  tissue  and  cicatricial  contraction. 
These  cases  are  proper  subjects  for  treatment  by  the  x-ray. 

Primary  syphilitic  affection  of  the  auricle  is  to  be  mentioned  only 
as  a  curiosity.  Politzer  refers  to  but  four  such  cases.  Secondary 
eruptions  may  occur  along  with  the  general  symptoms,  taking  on  the 


1  Journal  of  Laryngology,  Rhinology,  and  Otology,  1900,  vol.  xv.  p.  451. 
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squamous,  pustular,  or  papular  form,  whichever  the  cutaneous  mani- 
festation happens  to  be. 

Another  of  the  rare  affections  of  the  ear  is  cornu  humanum,  a  horny 
growth  springing  from  the  outer  border  of  the  helix.  One  such  case 
has  come  under  my  observation.  It  occurred  in  a  man  about  sixty- 
three  years  of  age,  and  was  situated  on  the  upper  border  of  the  helix. 
The  growth  stood  nearly  upright,  although  curved  a  little  backward. 
It  was  of  a  dark  color,  of  horn-like  hardness,  and  distinctly  striated. 
Its  length  was  one-half  of  an  inch,  and  the  greatest  diameter  at  the 
base  one-half  of  an  inch.  The  base  was  exquisitely  sensitive,  as  a 
result  of  the  mechanical  irritation  from  accidental  movement  of  the 
growth  in  brushing  the  hair,  etc.  He  laughingly  told  me  that  he  had 
suffered  much  from  the  well-meant  officiousness  of  friends,  who,  ob- 
serving the  growth  in  the  twilight,  mistook  it  for  a  bug  or  a  fly,  and 
with  a  quick  movement,  intended  to  dislodge  or  capture  the  bug,  gave 
the  ear  a  blow  which  caused  much  pain,  because  of  the  sensitive  base 
of  the  neoplasm.  The  growth  was  removed  under  cocaine  anesthesia, 
an  elliptical  cut  being  made  through  the  skin,  the  base  dissected  out, 
and  the  cut  edges  of  the  skin  brought  together  by  a  few  fine  sutures. 
Healing  was  by  first  intention,  and  after  four  years  there  is  no  return 
of  the  growth. 

Of  benign  tumors  of  the  auricle,  fibroma  is  most  common,  ana 
sebaceous  cyst,  perhaps,  comes  next  in  frequency.  Lipoma  and 
angioma  are  said  to  be  exceedingly  rare. 

Malignant  disease  of  the  ear  may  be  primary  or  secondary  to  its 
appearance  upon  the  face  or  neck.    According  to  Connal,1  who  ex- 
amined the  statistics  of  the  Glasgow  Ear  Hospital,  m  15,000  cases 
malignant  disease  was  recorded  six  times,  four  epithelioma  and  two 
sarcoma.    Epithelioma  appears  to  be  less  rare  than  sarcoma,  and 
the  former  more  frequently  attacks  the  auricle,  while  sarcoma  is 
oftener  found  in  the  canal  than  in  the  external  ear.    Connal's  case 
was  a  spindle-celled  sarcoma  of  the  canal.    The  child,  a  girl  of  six 
vears  died  of  recurrence  after  seven  months.    I  have  seen  one  similar 
case  in  a  boy  three  years  of  age.    The  growth  filled  the  external  audi- 
tory canal.    From  its  color,  consistence,  and  the  attending  discharge, 
it  was  assumed  to  be  a  polyp.    It  was  removed  under  ether,  and  for- 
tunately submitted  for  microscopic  examination,  which  proved  <  it 
to  be  a  round-celled  sarcoma.    Rapid  recurrence,  with  extensive  in- 
volvement of  the  surrounding  structures,  took  place  and  the  child 
died  about  six  months  later.    In  case  of  malignant  disease  of  the 
auricle  operative  treatment  should  be  resorted  to  as  soon  as  diagnosis 
is  made,  and  the  entire  auricle  sacrificed  if  necessary.  Successful 
result  has  been  reported,  even  when  the  parotid  and  cervical  glands 
had  to  be  removed  because  of  involvement.2     _  _ 

The  occurrence  of  marked  and  persistent  pain  m  connection  with 

1  Journal  of  Laryngology,  Rhinology,  and  Otology,  November,  1899,  p.  006. 

2  Burnett.  Ear,  Nose,  Throat,  1893,  vol.  1.  p.  161. 
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new  growths  in  the  canal  should  excite  suspicion  of  malignancy  and 
lead  to  _  microscopic  examination.  These  cases  often  come  under 
observation  too  late  to  permit  of  operation  with  any  hope  of  success- 
ful issue.  The  toxins  of  erysipelas,  as  advocated  by  Coley,  might  be 
tried  in  so  desperate  a  situation. 

Wounds  and  Injuries  of  the  Auricle.    It  is  an  anomaly  that 
wounds  and  injuries  of  the  external  ear,  exposed  as  it  is,  should  be 
so  much  rarer  than  injuries  to  the  membrana  tympani  hidden  away 
within  a  bony  cavity.    Statistics  show  that  a  serious  injury  to  the 
external  ear  is  a  rare  accident,  while  a  wound  of  the  drum  membrane 
is  a  relatively  common  occurrence.    Perhaps  the  most  frequently 
seen  deformity  of  the  auricle  due  to  injury  is  the  slit  of  the  lobule 
from  the  tearing  out  of  an  ear-ring.     Even  this  occurs  less  frequently 
than  formerly,  with  the  passing  of  the  vogue  for  wearing  ear-rings. 
When  this  deformity  exists  the  individual  rarely  cares  to  go  to  the 
trouble  of  having  the  tear  closed,  although  a  trifling  plastic  operation 
would  overcome  the  defect.    Injuries  from  blows  or  falls  sometimes 
cause  marked  deformity  due  to  loss  of  substance,  either  from  direcl 
laceration  of  the  (issue  or  from  the   subsequent  inflammation  and 
necrosis.    The  author  has  seen  a  ease  of  the  loss  of  the  upper  half 
of  the  auricle  as  a  resull  of  a  fall  from  the  old  style  "ordinary"  bicycle 
to  the  frozen  ground.    If  an  incised  wound  of  the  auricle  is  seen 
soon  after  the  injury  the  edges  should  be  approximated  and  held 
with  line  interrupted  sutures,  general  surgical  rules  being  followed. 
In  all  operations  about  (he  auricle  strict  antiseptic  precautions  are 
of  course  to  be  observed.    If  the  wound  involves  the  cartilage,  with 
the  integument  on  either  side,  it  will  be  well  to  follow  De-nch's  sug- 
gestion and  place  the  stitches  posteriori)-,  carrying  them  through  the 
cartilage  and  into  the  skin  anteriorly.    The  sutures  are  thus  placed 
subcutaneously  so  far  as  the  skin  of  the  exposed  part  of  the  auricle 
is  concerned.    With  lacerated  wounds  effort  must  be  made  to  pre- 
serve as  much  tissue  as  possible,  to  avoid  subsequent  deformity. 
To  this  end  aid  is  derived  from  the  use  of  cold  applications  following 
the  injury,  thus  preventing,  so  far  as  may  be,  severe  inflammatory 
reaction.    The  case  referred  to  in  the  Journal  of  Laryngology,  Rhinol- 
ogy,and  Otology,  1899,  p.  270,  offers  encouragement  to  the  idea  of  pre- 
serving as  much  tissue  as  possible.    In  this  case  the  ear  was  com- 
pletely bitten  off  by  a  vicious  horse  and  dropped  in  the  stable 
yard.    No  appliances  were  at  hand,  so  it  was  simply  cleansed  with 
warm  water  and  sewed  on  with  ordinary  sewing  needles  and  thread. 
Union,  with  hardly  any  disfigurement,  took  place.    The  results  of 
contused  wounds  of  the  ear  vary  from  a  slight  inflammation  to  that 
disorganization  which  may  follow  a  blow  from  a  prize-fighter.  Seen 
early,  before  extravasation  of  blood  has  taken  place,  cold  in  the  form 
of  an  ice-bag  or  a  Leiter  coil  is  to  be  applied.  If  extravasation  of  fluid 
has  occurred  this  is  to  be  aspirated  and  the  walls  of  the  cavity  held 
in  contact  by  pressure  of  (he  dressings.    The  device  suggested  by 
Dr.  G.  B.  Hickok  and  referred  to  by  Buck  serves  a  goocl  purpose. 
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The  dressings  are  held  in  place  by  strips  of  wood  placed  parallel  to 
each  other  in  front  and  back  of  the  ear,  and  the  projecting  ends  above 
and  below  are  held  together  by  elastic  bands.  It  is  possible  to  adjust 
the  degree  of  pressure  to  a  nicety,  and  the  appliance  is  light.  If 
suppuration  has  occurred  incision  must  be  made  to  evacuate  the 
pus. .  The  interior  of  the  cavity  should  be  scraped  and  packed  with 
antiseptic  gauze.  Pressure  can  be  maintained  during  healing  by  the 
appliance  just  mentioned. 

Frost-bite.  Those  of  us  who,  in  our  boyhood  days,  pursued  winter 
sports  with  a  zest  too  keen  to  be  disturbed  by  tingling  ears  will  recall 
the  appearance  of  a  comrade's  frost-bitten  ear.  In  the  first  stage, 
when  the  muscular  walls  of  the  bloodvessels  were  paralyzed,  the  ear 
was  of  a  deep-red  color,  then  with  greater  degree  of  cold  became  the 
waxy  white  of  the  really  frozen  ear.  This,  especially  the  white  color, 
was  likely  to  be  true  of  a  part  only  of  the  ear,  for  the  condition  was 
sure  to  be  discovered  and  treatment  applied  before  the  whole  auricle 


Fig.  556.  Fig.  557. 


Othematoma  (1)  and  the  resultant  deformity  (2).  (Grcber.) 

was  frozen.  The  treatment,  too,  of  applying  snow  while  the  ear  was 
thawing  out,  and  this  out-of-doors  rather  than  in  a  warm  room,  is 
the  same  as  is  recommended  to-day.  The  aim  is  to  restore  the  frozen 
part  gradually  to  its  normal  temperature.  If  the  part  has  remained 
frozen  too  long,  or  the  normal  temperature  has  been  restored  too 
suddenly,  inflammation  results  which  may  end  in  perichondritis  or 
gangrene,  with  loss  of  substance.  Should  this  occur  it  must  be  treated 
on  general  surgical  principles. 

Othematoma,  a  transudation  of  blood  beneath  the  perichondrium, 
occurs  as  a  result  of  injury.    It  may  also  occur  without  any  history 
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of  traumatism,  especially  in  the  insane.  It  has  been  claimed  that 
the  affection  is  peculiar  to  the  insane,  that  some  cerebral  lesion  is 
responsible  for  the  changes  which  lead  to  the  transudation  of  blood 
It  seems  more  reasonable,  however,  to  attribute  the  tissue  change, 
predisposing  to  othematoma  to  the  debility  and  malnutrition  of  these 
patients  and  to  the  fact  that  they  are  peculiarly  liable  to  violence 
rather  than  to  any  pathological  condition  of  the  brain.  With  the 
more  humane  treatment  of  the  insane  at  present,  cases  of  othematoma 
are  less  frequent  among  them  than  formerly.  If  the  case  be  trau- 
matic the  effusion  of  blood  is  attended  by  considerable  pain.  The 
swelling  is  usually  in  the  upper  anterior  part  of  the  ear,  and  the  color 
is  a  bluish  red.  If  the  hsematoma  auris  is  of  spontaneous  origin  it 
is  attended  by  less  pain,  heat,  and  tension  than  when  clue  to  injury. 
The  prognosis,  in  the  absence  of  serious  injury  to  the  cartilage,  is 
favorable.  It  is  less  favorable  in  case  of  severe  inflammatory  reaction 
necessitating  incision  and  evacuation  of  the  fluid,  and  it  is  to  be 
borne  in  mind  thai  deformity  of  the  ear  may  result. 

Treatment.  If  the  tumor  is  recent,  small,  and  painless,  it  should 
not  be  actively  treated.  If  there  is  pain  and  redness,  the  swelling 
being  of  recent  origin,  cold  applications  are  to  be  employed,  as  the 
ice-bag  or  Leiter  coil.  In  the  presence  of  pus  or  of  a  marked  degree 
of  tension  incision  should  al  once  he  made,  and  if  the  accumulation 
be  considerable,  the  incision  should  be  free,  the  interior  of  the  cavity 
curetted,  washed  with  an  antiseptic  solution,  and  packed  with  anti- 
septic gauze. 


DISEASES  OF  THE  EXTERNAL  AUDITORY  MEATUS. 

Impacted  Cerumen.  An  accumulation  of  cerumen  is  the  most 
common  affection  of  the  external  auditory  canal.  The  glands  which 
secrete  cerumen  are  found  almost  wholly  in  the  cartilaginous  portion 
of  tin1  auditory  canal,  and  when  the  canal  is  entirely  filled  with  ceru- 
men it  is  because  the  gradually  accumulating  mass  has  been  forced 
into  the  deeper  part  by  the  efforts  of  the  patient  to  clear  the  ear. 
Microscopically  examined,  the  ceruminous  glands  are  found  to  be 
like  the  sweat  glands.  The  secretion  is  fluid  and  of  a  light-yellow 
color,  and  on  exposure  to  air  becomes  inspissated  and  turns  darker. 

Etiology.  The  causes  of  the  accumulation  of  cerumen  within  the 
meatus  are,  first,  an  abnormal  narrowing  of  the  external  meatus  which 
thus  interferes  with  the  free  external  movement  of  the  cerumen; 
second,  an  altered  character  of  the  secretion  which,  being  thicker 
and  more  tenacious  than  normal,  is  less  readily  extruded;  third, 
increased  quantity  of  the  secretion  from  hyperemia  of  the  lining 
membrane  of  the  meatus.  This  hypersemia  is  often  associated  with 
nasopharyngeal  catarrh  as  a  reflex  phenomenon.  Hypersemia  of  the 
lining  of  the  meatus  is  frequently  induced  and  maintained  by  the 
habit  of  digging  in  the  ear  with  a  pin,  an  ear  spoon,  or  other  foreign 
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body.  The  patient's  own  efforts  to  clear  the  canal  often  result  in 
forcing  the  mass,  soft  as  it  is  when  first  secreted,  inward  toward  the 
tympanum.  A  foreign  body  in  the  meatus  to  which  the  cerumen 
adheres  is  sometimes  the  beginning  of  an  accumulation.  The  writer 
has  twice  in  one  individual  found  a  pledget  of  cotton  in  the  mass  of 
cerumen  removed.  This  the  patient  had  inserted  in  the  ear  and 
forgotten.  In  another  case  a  cherry-pit  was  found  at  the  bottom 
of  the  mass  of  cerumen.  This  patient  was  an  adult  who  had  not 
the  remotest  idea  how  or  when  the  pit  was  put  into  the  ear. 

Symptoms.    The  symptoms  vary  with  the  amount  and  position  of 
the  cerumen.  It  is  not  unusual  to  find  a  large  accumulation,  of  which 
the  patient  is  wholly  unconscious.    So  long  as  there  is  no  pressure 
upon  the  drum  membrane  there  are  no  subjective  sounds,  and  if  there 
is  even  a  very  small  space  between  the  cerumen  and  the  wall  of  the 
meatus  hearing  is  not  impaired.    On  the  other  hand,  a  small  quantity 
may  be  moulded  by  efforts  at  removal  so  as  to  completely  occlude 
the  meatus,  and  thus  cause  deafness.    When  the  meatus  is  nearly 
filled  with  cerumen  the  patient  may  have  periods  of  uncertain  and, 
to  him,  unaccountable  deafness,  depending  upon  the  closure  and 
opening  of  the  small  passage  between  the  canal  wall  and^the  wax. 
The  first  heated  term  in  summer  is  likely  to  bring  to  one's  office  a 
considerable  number  of  people  whose  hearing  has  become  suddenly 
and  seriously  impaired  by  the  swelling  of  the  plug  of  cerumen  from 
the  moisture  of  perspiration.    As  a  result  of  filling  of  the  external 
canal  there  may  be  a  feeling  of  confusion,  even  to  the  impairment, 
in  some  degree,  of  mental  processes;  this  is  a  reflex  symptom,  and 
is  not  dependent  upon  loss  of  hearing.    There  is  also  a  peculiar  reso- 
nance of  one's  own  voice— autophony.    If  the  accumulated  mass  is 
so  situated  as  to  make  pressure  upon  the  tympanum  there  are  sub- 
jective sensations  of  sound,  and  there  may  be  vertigo  as  a  result  of 
this  pressure  upon  the  ossicular  chain.    The  walls  of  the  meatus  are 
sometimes  much  dilated  in  consequence  of  desquamative  inflamma- 
tion, set  up  by  the  pressure  of  cerumen  as  a  foreign  body.    An  occa- 
sional case  of  chronic  suppuration  of  the  middle  ear  is  attended  by 
serious  symptoms  because  of  the  interference  with  drainage  inter- 
posed by  impacted  cerumen.    When  the  quantity  of  discharge  is 
small  it  slowly  dries  in  the  canal  along  with  the  cerumen  into  a  mass 
of  cement-like  hardness.    If  for  any  reason  there  is  an  increase  in 
the  flow  of  pus  it  can  find  no  exit,  and  is  forced  inward  with  risk  ot 
entering  the  cranial  cavity.  . 

Diagnosis.  Examination  with  the  speculum,  or  sometimes  without 
the  aid  of  instruments,  shows  the  meatus  filled  with  material,  the 
color  and  consistence  of  which  will  depend  upon  the  age  of  the  accu- 
mulation. It  may  be  a  soft,  pasty,  yellowish-brown  mass,  or  nearly 
black  and  of  stony  hardness. 

Prognosis.  Although  the  hearing  is  commonly  restored  upon  the 
removal  of  the  cerumen,  it  is  yet  wiser  to  give  a  guarded  prognosis, 
as  it  is  impossible  to  estimate  the  degree  of  damage  which  the  ear 


1088 


THE  EAR. 


may  have  suffered  from  preceding  inflammatory  processes  Suppura 
tion  may  follow  the  removal  of  inspissated  cerumen  in  those  cases 
already  referred  to,  where  chronic  suppuration  is  attended  by  but 
little  discharge.    The  removal  of  the  plug  does  not  set  up  the  sup- 
puration, but  uncovers  what  has  been  hidden.    This  situation  should 
be  explained  to  the  patient.    Where  the  onset  of  deafness  is  sudden 
as  after  a  plunge  bath,  or  after  prolonged  perspiration,  a  favorable 
prognosis  can  safely  be  given. 

Treatment.  In  the  great  majority  of  cases  the  canal  can  be  cleared 
more  promptly  and  more  agreeably  to  both  patient  and  physician 
by  the  use  of  the  blunt  curette  than  with  the  syringe.  The  necessary 
manipulations  may  require  more  skill  and  delicacy  of  touch  than  are 
called  for  in  syringing,  yet  a  little  careful  practice  ought  to  enable 
one  to  do  this  without  causing  the  patient  pain.  The  very  exercise 
m  such  manipulations  increases  one's  dexterity  and  gives  him  the 
advantage  of  added  skill  for  more  delicate  work.    Should  familiarity 


Fig.  558. 


Bacou's  ear  syringe. 


m  the  use  of  instruments  be  lacking,  or  if  the  wax  is  soft,  tenacious, 
and  adherent  to  the  drum  membrane,  then  the  syringe  and  warm 
water  must  be  used.  If  special  basins  are  lacking  a  finger-bowl  may 
be  held  under  the  ear  to  relieve  the  outflow  of  water.  This  the  patient 
holds  while,  with  his  left  hand,  the  physician  lifts  the  ear  upward 
and  backward  to  straighten  the  canal,  and  drives  the  water  into  it 
from  the  syringe  held  in  the  right  hand.  The  stream  of  water  is  to 
be  directed  along  the  wall  of  the  canal,  preferably  the  superior  or 
posterior,  that  the  fluid  may  be  insinuated  between  the  cerumen 
and  the  canal  wall.  In  this  way  the  wax  will  soon  be  dislodged  by 
the  return  flow  of  water.  If  the  flow  of  water  be  directed  against 
the  centre  of  the  mass  the  tendency  will  be  to  force  it  more  deeply 
into  the  canal.  There  are  cases  in  which  it  is  next  to  impossible  to 
use  the  syringe  effectively,  since  the  wax  is  very  hard  and  fills  the 
canal  completely.  Here  it  is  necessary  to  tunnel  a  passage  through 
the  wax  with  the  blunt  curette  worked  carefully  along  the  canal  wall. 
This  can  be  done  without  inflicting  pain  if  the  instrument  is  carried 
in  flat  and  pressure  is  exerted  only  toward  the  wax.  Having  made 
the  small  passage,  water  can  now  be  forced  into  it  with  good  prospect 
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of  dislodging  the  accumulation.  After  syringing  the  canal  should  be 
thoroughly  cleaned  and  dried  with  the  cotton-carrier,  and,  especially 
in  cool  weather,  a  small  pledget  of  cotton  inserted,  to  be  removed 
at  night  and  not  replaced.  E.  L.  Mierhof1  commends  the  use  of 
undiluted  sulphuric  ether,  poured  into  the  external  auditory  canal. 
The  ether  acts  in  a  few  seconds,  partly  dissolving  the  cerumen  from 
its  attachment  to  the  canal,  so  that  with  the  most  gentle  syringing 
the  plug  is  promptly  removed. 

Circumscribed  Inflammation.  This  painful  affection  occurs  as  the  • 
result  of  an  infection,  the  specific  germ,  staphylococcus,  for  example, 
invading  a  hair  follicle  or  gland.  It  is  more  likely  to  develop  in  a 
canal  bathed  in  pus  from  a  chronic  otitis  media,  or  in  one  which  is 
the  seat  of  a  chronic  eczema.  The  infection  may  be  conveyed  by 
the  instrument  which  the  patient  uses  to  scratch  the  ear. 

Symptoms.  The  most  prominent  symptom  is  pain,  but  this  varies 
greatly  in  intensity,  depending  upon  whether  the  furuncle  is  super- 
ficial or  deep  seated,  or  whether  it  is  located  in  the  cartilaginous  or 
bony  portion.  It  is  most  painful  when  deep  seated  and  in  the  bony 
portion  of  the  canal.  Should  the  swelling  close  the  canal,  deafness 
and  tinnitus  result.  When  situated  anteriorly  movements  of  the  jaw 
are  painful ;  if  posteriorly  the  pain  on  pressure  and  the  swelling  may 
suggest  inflammation  of  the  mastoid  process.  The  ear  should  be 
examined  with  the  utmost  gentleness,  as  it  is  exquisitely  sensitive 
to  touch  when  thus  inflamed.  Reflected  light  without  the  speculum 
will  often  be  sufficient  to  locate  the  furuncle. 

Diagnosis.  This  process  may  easily  be  mistaken  for  diffuse  inflam- 
mation of  the  canal  or,  in  some  cases,  for  mastoiditis.  In  diffuse  in- 
flammation the  swelling  is  more  uniform  and  is  concentric ;  in  furuncle 
it  is  localized,  and  even  with  more  than  one  furuncle  separate  swellings 
can  be  made  out  with  some  one  point  of  each  which  is  most  sensitive. 
The  pain  on  pressure  over  the  mastoid  is  found  to  be  superficial  rather 
than  deep  seated,  and  is  greater  on  pressure  toward  the  ear  rather 
than  toward  the  mastoid.  Without  treatment,  or  improperly  treated, 
or  if  the  patient  is  debilitated,  furuncles  are  apt  to  recur. 

Treatment.  The  use  of  leeches  has  been  advised,  but  is  of  little 
avail  in  relieving  pain.  Hot  applications  are  somewhat  soothing; 
but  incision  is  the  most  effective  means  for  relieving  the  pain  and 
cutting  short  the  inflammation.  Even  if  done  before  the  formation 
of  pus  the  lessening  of  tension  and  the  bleeding  following  free  incision 
have  a  most  favorable  influence.  After  incision  the  ear  should  be 
syringed  with  a  warm  antiseptic  solution,  and  if  there  is  any  tendency 
toward  recurrence  or  the  formation  of  granulation  tissue,  alcoholic 
solution  of  boric  acid  or  bichloride  of  mercury  should  be  dropped  into 
the  ear.  The  lining  of  the  canal  may  remain  inflamed  and  sensitive 
following  the  eruption  of  furuncles.  Besides  the  annoyance  to  the 
patient,  this  state  leads  the  more  readily  to  the  formation  of  suc- 

i  New  York  Medical  Journal,  August  24, 1901,  p.  351. 
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cessive  series  of  boils.  It  is  therefore  advisable  to  make  use  of  souk. 
soothing  ointment  following  the  acute  stage,  as  the  diachylon  diluted 
with  equal  parts  of  "cold  cream,"  or,  if  a  little  later  slight  stimulation 
be  indicated,  ung.  hydrarg.  ammoniati,  one  part  to  two  of  "cold 
cream/'  A  vigorous  plan  of  tonic  treatment  is  to  be  employed  if 
the  patient's  general  health  is  reduced. 

Diffuse  Inflammation.  This  may  occur  as  the  result  of  injuries 
to  the  canal  from  scratching  it  with  pins,  hairpins,  etc.,  the  presence 
of  foreign  bodies,  or  rough  attempts  to  remove  them,  from  the  instil- 
lation of  irritating  fluids,  an  acrid  discharge  from  the  middle  ear,  or 
the  occurrence  of  fungi,  etc. 


Fin.  559.  Fig.  560. 


Bacon's  cupping  glass.  Bacon's  scarificator. 


The  severity  of  the  symptoms  varies  with  the  part  involved  and 
the  degree  of  inflammation.  The  pain  is  more  severe  when  the  osseous 
portion  and  drum  are  involved.  The  hearing  is  impaired  in  propor- 
tion to  the  swelling  and  piling  up  of  pus  and  softened  epithelium. 
After  the  stage  of  serous  exudation  an  examination  of  the  canal  shows 
it  to  be  narrow  and  lined  with  a  whitish,  sodden  membrane  made  up 
of  epidermis  and  pus,  and  filled  with  micrococci.  The  removal  of 
the  softened  layer  uncovers  the  reddened  swollen  lining  of  the  canal. 
Promptly  treated,  the  process  may  end  within  a  few  days,  or  it  may 
go  on  to  the  chronic  form,  to  the  damage  of  the  canal  and  the  drum 
membrane. 

Treatment.  In  the  early  stage  with  severe  inflammation  blood 
should  be  abstracted  either  by  leeches  or  with  Bacon's  artificial 
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leech  applied  near  the  tragus.  Irrigations  of  the  canal  with  a  hot 
antiseptic  solution  is  also  advisable.  If  there  is  much  swelling  free 
incision  should  be  made.  After  the  subsidence  of  the  acute  symp- 
toms the  canal  is  to  be  carefully  cleansed  by  syringing  and  dried  with 
the  cotton-carrier,  and  boric  acid  and  oxide  of  zinc  in  equal  parts 
should  be  blown  in.  In  case  of  the  formation  of  granulations,  these 
are  to  be  removed  by  the  curette,  and  an  alcoholic  solution  of 
bichloride  of  mercury  or  borolyptol  instilled.  Strong  solutions  of 
nitrate  of  silver  are  often  applied  at  this  stage.  Constitutional  treat- 
ment may  be  required  if  the  patient  is  much  reduced  in  general 
health. 

OTOMYCOSIS. 

Inflammation  with  or  without  discharge  from  the  external  canal 
may  be  caused  and  continued  by  the  growth  of  fungi.  The  inflam- 
mation of  the  canal  excited  by  this  growth  is  termed  otomycosis. 
The  fungus  most  commonly  found  in  the  ear  is  aspergillus,  of 
which  there  are  several  varieties;  only  two,  however,  are  usually 


Fig.  561. 


Aspergillus  nigricans.  A.  Mycelium  covered  with  numerous  fallen  spores.  B.  Hypha.  C. 
Sporangium  with  ripe  spores.     B'.  Hypha.    D.  Receptaculum.     E.  Sterigmata  with  spores. 

(POLITZEK.) 

met  with,  aspergillus  nigricans  and  aspergillus  favescens,  nigricans 
by  far  the  most  frequently.  The  growth  is  most  likely  to  flourish 
in  a  canal  which  has  been  the  seat  of  disease  and  contains  exfoli- 
ated epithelium,  or  into  which  oily  solutions  have  been  instilled 
and  allowed  to  remain.  Cases  are  said  to  be  relatively  frequent  in 
India  under  the  combination  of  heat,  dirt,  and  dampness.  The 
presence  of  this  growth  maintains  a  chronic  otitis  externa  and  may 
lead  to  injury  of  the  canal  and  membrana  tympani.  When  the 
deeper  layers  of  the  skin  are  involved  a  considerable  degreeof  pain 
results,  and  in  any  case  there  is  itching  or  irritation.    Tinnitus  and 
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impairment  of  hearing  attend  the  filling  of  the  canal  and  the  inflam- 
mation of  the  drum  membrane.  The  occurrence  of  aspergillus  nigri- 
cans may  be  mistaken  for  cerumen.  This  error  should  be  recognized 
on  removal  of  the  mass,  as  its  consistency  is  not  that  of  cerumen, 
and  the  surface  exposed  in  the  meatus  is  found  to  be  red  and  swollen. 
The  microscopic  examination  renders  diagnosis  certain.  The  prog- 
nosis is  good.  Treatment  consists  in  the  cleansing  of  the  canal  and 
the  use  of  antiseptic  solutions.  Solutions  of  bichloride  of  mercury 
in  alcohol  have  been  much  used  and  cannot  fail  to  be  efficient  if 
persisted  in.  Considerable  time  is  often  required,  however,  and  both 
the  mercury  and  the  alcohol  cause  much  smarting  in  the  inflamed 
canal.  Dr.  Samuel  Theobold1  recommends  the  insufflation  of  equal 
parts  of  boric  acid  and  oxide  of  zinc  after  thoroughly  cleansing  the 
canal.  In  a  typical  case  to  which  he  refers  it  was  necessary  to  repeat 
the  application  but  once.  This  treatment  is  advised  for  the  attendant 
inflammation  of  the  canal  as  well  as  to  destroy  the  fungi.  Theobold 
has  employed  this  treatment  for  seventeen  years. 

i 

FOREIGN  BODIES. 

I 

Foreign  bodies  may  be  found  in  the  external  auditory  canal  of 
both  children  and  adults;  but  it  is  the  ear  of  the  child  that  the 
otologist  is  most  frequently  called  upon  to  explore  for  lost  treasures. 
The  range  of  objects  which  may  be  found  in  a  child's  ear  has  no 
limit  save  that  of  size.  In  adults  the  occurrence  is  the  result  of 
accident  or  the  entrance  of  an  animate  object,  as  a  bug  or  a  fly. 
The  eggs  of  the  common  house  fly  are  sometimes  deposited  in  a 
canal  containing  pus.  The  subsequent  development  of  the  larva' 
causes  a  condition  both  distressing  and  disgusting.  Short,  stiff  hairs 
occasionally  fall  into  the  meatus  and  rest  against  the  membrana 
tympani,  and  the  movement  of  the  jaw  in  mastication  causes  friction 
producing  annoying  symptoms. 

Symptoms.  A  foreign  body  may  lie  in  the  meatus  for  an  indefinite 
period  and  give  rise  to  no  symptoms.  There  is  no  lack  of  recorded 
instances  of  the  finding  of  such  bodies  which  have  lain  in  the  canal 
for  many  years.  Occasionally  the  dislodgement  of  such  an  object, 
which  has  caused  no  annoyance,  brings  it  in  contact  with  a  sensitive 
part,  giving  rise  to  severe  symptoms.  Some  substances,  such  as 
,beans  or  seeds,  which  swell  on  being  moistened,  cause  distress,  after 
sea-bathing,  for  example,  or  in  case  the  canal  is  filled  with  pus  from  a 
suppurative  otitis  media.  On  the  whole,  however,  the  worst  symptoms 
caused  by  foreign  bodies  result  from  the  unskilful  attempts  at  removal 
on  the  part  of  frightened  relatives  or  inexperienced  physicians. 

Diagnosis.  If  the  patient  be  seen  before  any  attempts  at  removal 
have  been  made  diagnosis  is  ordinarily  a  simple  matter.  Young 

i  Johns  Hopkins  Hospital  Bulletin,  1898,  vol.  ix.  p.  251. 
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children,  however,  are  sometimes  unable  to  say  what  kind  of  an 
object  was  inserted,  and  are  so  unmanageable  that  no  satisfactory 
examination  can  be  made.  In  such  case  the  patient  should  be  ether- 
ized, when  examination  and  treatment  are  comparatively  simple.  In 
other  cases  the  canal  has  been  so  injured  by  unskilful  attempts  at 
removal  that  the  foreign  body  is  concealed  by  dried  blood  or  by  the 
sw  ollen  walls  of  the  canal,  and  the  diagnosis  is  difficult. 

Prognosis.  The  canal  is  quite  tolerant  of  foreign  bodies,  and  the 
prognosis  depends  rather  upon  the  violence  which  has  been  done  to 
the  parts  by  rough  attempts  at  removal  than  upon  the  character  of 
the  object  in  the  canal.  Should  inflammation  already  have  extended 
to  adjacent  parts,  as  the  middle  ear  or  mastoid,  this  is  indicated  by 
symptoms  peculiar  to  involvement  of  those  regions. 

Treatment.  The  means  to  be  adopted  for  the  removal  of  a  foreign 
body  will  depend  upon  its  size,  shape,  and  character,  and  whether 
the  canal  is  much  swollen.  If  the  object  is  not  large  the  syringe 
should  be  used,  since  it  affords  a  prompt  and  painless  method.  If 
it  be  a  seed  which  swells  on  being  moistened,  and  is  not  at  once  re- 
moved by  the  syringe,  instruments  are  to  be  employed.  The  blunt 
curette  or  the  hook  are  here  likely  to  be  most  useful.  If  the  object 
be  of  such  shape  that  it  can  be  securely  grasped  by  the  slender  forceps 
this  instrument  may  well  be  used;  but  many  foreign  bodies  are 
rounded  and  hard,  so  that  the  attempt  to  grasp  them  with  the  forceps 
only  forces  them  more  deeply  into  the  canal.  This  instrument,  there- 
fore, must  never  be  employed  unless  there  is  positive  assurance  that 
a  good  grasp  can  be  had.  When  the  object  is  round,  like  a  glass 
bead,  a  pebble,  or  a  fruit-pit,  and  large  enough  to  quite  fill  the  canal, 
directing  a  stream  upon  it  from  a  syringe  but  forces  it  further  toward 
the  fundus.  By  searching  carefully  some  point  will  be  found  where 
there  is  a  little  space  between  the  object  and  the  canal  wall,  and  the 
hook  carried  flat  can  be  passed  behind  the  body,  when,  by  giving  the 

Fig.  562. 


Fig.  563. 


Hooks  for  removal  of  foreign  bodies. 

instrument  a  quarter  turn,  the  sharp  point  will  be  in  position  to  draw 
the  < .bject  out.  The  blunt  curette  may  perhaps  be  more  safely  used. 
In  any  event  no  such  manipulation  is  to  be  attempted,  except  under 
good  illumination.  To  lift  a  smooth,  round  body  from  the  bottom  of 
the  canal  the  use  of  a  camel's-hair  pencil  dipped  in  cement  or  thick 
glue  has  been  suggested.  The  object  and  canal  must  be  thoroughly 
dried  that  the  glue  may  harden  and  sufficient  time  be  allowed  for  the 
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cement  or  glue  to  become  fixed.1  When  the  foreign  body  has  become 
impacted  in  the  bony  portion  of  the  canal  and  the  cartilaginous  por- 
tion is  so  swollen  that  the  object  cannot  be  removed  by  any  ordinary 
means  at  command  the  radical  procedure  of  displacement  forward  of 
the  auricle  and  soft  parts  of  the  meatus  must  be  employed.  Under 
anaesthesia  the  fibrocartilaginous  canal  with  the  adherent  periosteum 
is  separated  from  the  bone  posteriorly.  A  transverse  incision  is  mai  Le 
in  the  canal  as  near  the  drum  membrane  as  possible,  and  the  foreign 
body  removed.  Should  the  foreign  body  be  too  large  for  extraction 
through  this  opening,  Dench  advises  that  the  space  be  enlarge*  I  1  iy 
chiselling  away  a  sufficient  portion  of  bone. 


WOUNDS  OF  THE  MEMBRANA  TYMPANI. 

Wounds  of  the  membrana  tympani  commonly  occur  as  a  result 
of  the  direct  penetration  of  a  foreign  body  or  from  the  sudden  con- 
densation of  air  within  the  auditory  canal.  The  membrana  tympani 
may  be  ruptured  in  fracture  of  the  cranial  bones;  but  it  is  here  a 
matter  of  trifling  importance  in  comparison  to  the  lesion  which  it 
accompanies.  The  drum  membrane  may  be  lacerated  by  any  one 
of  the  numerous  objects  which  patients  insert  into  the  meatus  to 
relieve  itching  and  irritation.    An  accidental  movement  of  the  ear- 


FlG.  SC4. 


Sexton's  foreign-body  forceps.   (Two-thirds  natural  size.) 


spoon,  toothpick,  end  of  a  pen-holder,  etc.,  may  penetrate  the  mem- 
brane. The  writer  has  seen  one  case  in  which  the  meatus  and  mem- 
brana tympani  were  wounded  by  the  entrance  of  the  tip  of  a  branch 
of  a  tree.  A  young  man  engaged  in  trimming  an  apple  tree  made 
an  unguarded  movement  of  the  head  to  one  side  and  drove  a  small 
projecting  branch  deeply  into  the  meatus.    Another  peculiar  accident 


•  See  Politzer,  1894,  p.  223. 
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was  sustained  by  a  woman  while  walking  in  the  country.  She  was 
upon'  a  narrow  path  when  bicycle  riders  came  up  behind  her.  She 
stepped  aside  to  allow  them  to  pass,  and  received  a  penetrating  wound 
of  the  membrana  tympani  from  a  small  walking  stick  which  one  of 
the  riders  carelessly  carried  projecting  from  his  handle  bar.  Long- 
continued  suppuration  followed  this  accident.  A  large  perforation 
of  the  membrana  tympani  remains,  and  the  hearing  is  much  impaired. 
The  appearance  of  the  wound  will  depend  on  the  form  and  size  of 
the  object  which  causes  the  injury  and  upon  the  length  to  time  which 
has  elapsed  before  the  case  comes  under  observation.  If  the  wound 
is  made  by  a  relatively  large  object  a  considerable  contusion  rather 
than  laceration  follows  the  injury,  attended  by  subsequent  inflamma- 
tion and  sloughing.  All  these  wounds  are  quite  likely  to  be  followed 
by  inflammation  and  suppuration,  perhaps  as  a  result  of  direct  infec- 
tion at  the  time  of  the  accident.  The  symptoms  attending  such  an 
accident  are  severe  pain  and  tinnitus,  with  fainting  or  giddiness  and 
loss  of  hearing.  The  acuteness  of  the  symptoms  subsides  somewhat ; 
but  the  pain  and  tinnitus  again  increase  on  the  approach  of  inflam- 
mation. Long-continued  suppuration  and  permanent  perforation 
often  result  from  these  accidents.  The  thickening  and  adhesions 
which  attend  the  inflammatory  process  result  in  permanent  loss  of 
hearing.  The  treatment  to  be  followed  in  these  cases  is  that  for 
acute  purulent  disease  of  the  middle  ear. 


Fig.  565. 


Fig.  566. 


Fig.  567. 


Fig.  565,-Rupture  in  the  anterior  inferior  half  of  the  membrane  of  a  hoy  after  a  box  on  the  ear. 

(POLIXZER  ) 

Fig.  566,-Double  rupture  of  the  membrane  of  a  woman  thirty  years  of  age,  caused  by  a  fall  upon 
the  ear.  Appearance  on  the  third  day  after  it  had  taken  place.  (Politzee.) 

Fig.  567,-Round  rupture  in  the  anterior  superior  quadrant  of  the  membrane  of  a  girl,  which  was 
caused  by  a  large  box  falling  upon  her  ear.  (Politzer.) 

Rupture  of  the  membrana  tympani  from  condensation  of  air  within 
the  meatus  may  be  due  to  blows  upon  the  ear,  "a  box  on  the  ear 
being  the  most  frequent  illustration  of  this  form  of  injury.  A  fall 
upon  the  ear  may  cause  the  same  form  of  damage,  as  also  the  impact 
of  a  wave  while  bathing.  Explosions  and  the  firing  of  heavy  cannon 
have  also  caused  this  injury.  Certain  conditions  of  the  membrana 
tympani  favor  the  occurrence  of  this  form  of  injury,  and  these  are 
an  atrophy,  calcareous  deposits,  and  cicatricial  formations.  Closure 
of  the  Eustachian  tube,  too,  by  preventing  the  ready  escape  of  air 
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within  the  middle  ear,  favors  rupture  of  the  membrana  tympani  under 
the  conditions  named.  The  symptoms  caused  by  this  accident  are 
the  sensation  as  of  a  loud  report,  great  pain,  giddiness,  and  tinnitus. 
The  degree  of  impairment  of  hearing  depends  upon  the  damage  done 
the  labyrinth  by  the  concussion.  If  this  is  slight  the  hearing  will 
probably  be  but  little  impaired,  while,  if  considerable,  permanent 
deafness  and  tinnitus  follow.  The  mere  tear  in  the  membrana  tym- 
pani is  not  a  serious  matter,  for  it  soon  heals.  If  the  case  be  examined 
shortly  after  the  accident  it  will  be  quite  possible  to  differentiate 
between.it  and  an  old  perforation.  The  shape  of  the  rupture  is 
usually  oblong,  with  oval  sides  and  pointed  extremities.  The  edges 
of  the  opening  are  thin,  sharply-defined,  and  show  blood-stains. 
Through  the  opening  the  inner  wall  of  the  tympanic  cavity  is  seen, 
not  changed  in  color  by  inflammation,  and  thus  differing  from  the 
appearance  in  ordinary  perforations.  Politzer  says  that  upon  infla- 
tion by  the  Valsalvan  method  air  passed  through  the  ear  much  more 
freely  than  in  the  case  of  ordinary  perforation,  and,  instead  of  the 
high-pitched  hissing  sound,  there  is  a  free,  deep,  blowing  sound  if 
the  accident  has  happened  to  a  normal  ear.  If  the  case  is  not  com- 
plicated by  concussion  of  the  labyrinth  the  course  followed  is  usually 
favorable.  ( )nly  rarely  does  suppuration  occur,  and  this  is  commonly 
attributed  to  unwise  and  too  active  efforts  to  aid  the  healing  process 
by  the  use  of  instillations.  Permanent  openings  are  more  likely  to 
result  from  such  interference  than  if  the  case  be  left  alone.  Treat- 
ment consists  in  non-interference  beyond  simply  sterilizing  the 
external  portion  of  the  meatus  and  protecting  the  tympanic  cavity 
by  the  use  of  sterilized  cotton  worn  in  the  meatus. 


CHAPTEB  XXVI. 


DISEASES  OF  THE  INTERNAL  EAR  AND  AUDITORY 
NERVE ;  DEAF  MUTISM. 

By  E.  A.  CROCKETT,  M.D. 

Anatomy  and  Physiology.  The  internal  ear  consists  of  the  cere- 
bral portion  of  the  auditory  nerve,  its  trunk,  and  its  endings  in  the 
labyrinth,  the  latter  consisting  of  the  osseous  labyrinth,  enveloping 
the  vestibule,  three  semicircular  canals,  and  the  cochlea,  together 
with  the  membranous  labyrinths  contained  within  the  former,  the 
saccule  and  utricle,  membranous  semicircular  canals  and  mem- 
branous part  of  the  cochlea.  The  foramen  ovale  opens  into  the 
vestibule,  as  also  do  the  mouths  of  the  three  semicircular  canals, 
by  two  openings,  the  superior  and  posterior  opening  as  one.  The 
vestibule  itself  is  an  irregular  cavity  from  4  to  6  mm.  in  its  dif- 
ferent axes. 

The  semicircular  canals  lie  embedded  in  the  petrous  portion  of  the 
temporal  bone,  on  the  upper  surface  of  which  the  superior  project 
as  the  eminentia  arcuata.  They  lie  in  three  planes,  superior,  posterior, 
and  horizontal.  The  exterior  portion  of  the  latter  projects  into  the 
inner  wall  of  the  tympanic  cavity  behind  the  Fallopian  canal.  Each 
canal  is  dilated  at  its  beginning  into  the  so-called  ampulla. 

The  cochlea  is  a  canal  about  30  mm.  long,  turning  two  and  one-half 
times  around  a  central  axis.  It  communicates  with  the  vestibule  and 
also,  by  means  of  the  fenestra  rotunda,  with  the  tympanum.  It  is 
embedded  in  the  petrous  portion  of  the  temporal  bone  between  the 
internal  auditory  meatus  and  the  carotid  canal,  with  its  base  toward 
the  internal  auditory  meatus  and  apex  toward  the  tympanic  cavity. 
On  a  vertical  section  of  the  cochlea  we  see  the  modiolus  or  central 
canal,  and  on  its  surface  an  osseous  plate— the  lamina  spiralis  ossea 
—beginning  between  the  fenestra  rotunda  and  the  vestibular  orifice 
of  the  cochlea  and  running  spirally  to  the  cupola,  where  it  ends  in 
the  pointed  hamulus.  By  this  ridge  the  canal  of  the  cochlea  is  sub- 
divided into  the  scala  vestibuli,  communicating  with  the  vestibule, 
and  the  scala  tympani,  communicating  with  the  tympanum  by  the 
fenestra  rotunda.  The  two  scalae  communicate  with  each  other  at 
the  apex  of  the  cochlea  by  the  helicotrema. 

The  membranous  labyrinth  follows  in  most  part  the  contour  ot 
the  osseous,  just  described.  The  membranous  vestibule  is  subdivided 
into  the  utricle  and  the  saccule.  The  utricle  communicates  with  the 
semicircular  canals  by  five  openings,  .the  saccule  with  the  ductus 
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cochlearis.  Between  both  and  the  lateral  wall  of  the  vestibule  is  a 
very  considerable  space  filled  with  perilymph.  The  form  of  the 
membranous  semicircular  canals  is  exactly  that  of  the  osseous  and 
they  fill  the  cavity  of  the  latter  about  one-third.  They  are  station 
ary,  being  fastened  to  the  sides  of  the  osseous  canals  by  connective 
tissue,  and  the  intervening  space  is  filled  with  perilymph. 

The  most  complex  structure  found  in  the  internal  ear  is  the  mem- 
branous structure  and  termination  of  the  auditory  nerve  in  the 
cochlea.  Springing  from  the  free  edge  of  the  lamina  spiralis  ossea 
to  the  projecting  hgamentum  spirale  of  the  opposite  wall  is  the  mem- 
branous spiral  lamina.  This  divides  the  canal  of  the  cochlea  into 
the  scala  vestilmli  and  scala  tympani,  and  the  former-is  again  divided 
by  the  membrane  of  Reissner,  which  extends  obliquely  from  the  lamina 
spiralis  ossea  to  the  external  wall  into  two  canals.  One  of  these,  the 
canalis  cochlearis,  formed  by  the  membrana  basilaris,  external  wall 
of  the  cochlea,  and  membrane  of  Reissner,  communicates  with  the 
saccule  and  ends  in  a  cul-de-sac  at  the  top  of  the  cochlea,  and  contains 
the  elaborate  structure  known  as  the  organ  of  Corti. 

An  exact  understanding  of  the  mechanism  by  which  the  sound- 
wave is  transmitted  from  the  middle  ear  to  the  brain  is  impossible 
with  our  present  knowledge.  The  vast  majority  of  observers  believe 
that  the  sound-wave  reaches  the  labyrinth  byway  of  the  base  plate 
of  the  stapes  rather  than  via  the  round  wiiidow.  The  perilymph, 
being  an  incompressible  fluid  contained  in  an  unyielding  medium' 
receives  repeated  shocks  from  the  piston-like  motion  of  the  stapes' 
base  plate.  These  shocks  are  first  received  by  the  perilymph  of  the 
vestibule,  then  by  that  of  the  scala  vestibuli,  then  by  way  of  Reiss- 
ner's  membrane  to  the  endolymph  of  the  ductus  cochlearis.  By  the 
vibration  imparled  to  the  lamina  spiralis  membranacea  these  shocks 
are  received  by  the  perilymph  of  the  scala  tympani,  and  the  outward 
and  inward  movement  of  the  membrane  of  the  round  window  com- 
pletes the  circle.  Presumably  the  end  organ  of  the  auditory  nerve 
is  to  be  found  in  the  cells  of  Corti's  organ,  and  each  cell  vibrates  in 
sympathy  with  a  lixed  tone,  and  no  other. 

As  to  the  semicircular  canals,  the  results  of  Flouren's  early  experi- 
ments have  been  accepted  by  most  writers  to  prove  that  they  possess 
no  part  in  the  perception  of  sound,  but  are  organs  of  equilibration. 

The  organ  of  Corti  lies  in  the  zona  arcuata  and  consists  of  an  inner 
and  outer  layer  of  fibres,  the  lower  portion  resting  on  the  membrana 
basilaris,  and  the  upper  ends  are  connected  together.  The  outer 
row  present  on  their  upper  ends  lamelliform  processes  on  which  is 
fastened  the  lamina  reticularis.  The  cilia  of  Corti's  cells  project 
through  the  openings  of  the  lamina  reticularis,  the  lower  portion  of 
the  eells  resting  on  the  membrana  basilaris,  and  they  are  connected 
with  the  auditory  nerve  by  thin  filaments. 

No  exact  part  in  the  perception  of  sound  has  been  ascribed  to  the 
vestibule,  although  some  observers  think  that  the  otoliths  may  act 
as  dampers  in  diminishing  the  force  of  the  sound-wave. 
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The  exact  course  of  the  auditory  nerve  before  it  enters  the  petrous 
portion  of  the  temporal  bone  is  still  in  dispute.  It  arises  in  the 
medulla  oblongata  between  the  facial  and  glossopharyngeal  nerves, 
ami  is  easily  divided  into  two  sections;  the  lower  branch  supplies  the 
cochlea,  entering  at  the  modiolus,  and  also  sends  a  branch  to  the 
saccule  and  ampulla  of  the  vertical  semicircular  canal.  The  upper 
branch  enters  the  vestibule  and  supplies  the  utriculus  and  the  ampulla 
of  the  semicircular  canal. 

The  blood  supply  of  the  internal  ear  is  derived  from  a  branch  of 
the  basilar  artery,  which  enters  the  internal  auditory  meatus  with 
the  auditory  nerve.  The  return  supply  is  into  the  inferior  petrosal 
sinus,  and  there  is  an  anastomosis  with  the  tympanic  vessels  through 
the  external  labyrinthine  wall. 

DISEASES  OF  THE  INTERNAL  EAR. 

These  are  primary  and  secondary,  and  have  been  considered  as 
forming  a  small  proportion  of  the  total  number  of  ear  diseases ;  but 
it  is  certain  that  the  more  careful  the  observation  the  greater  the 
number  of  labyrinthine  cases  recorded. 

The  most  common  primary  diseases  of  the  internal  ear  are  hemor- 
rhages from  fractures  of  the  temporal  bone,  and  from  the  active 
changes  common  in  nephritis,  diabetes,  and  syphilis,  and  injuries  to 
the  auditory  nerve,  either  in  its  course  or  termination,  by  blows  on 
the  head,  or  pressure  of  new-growths. 

By  far  the  most  common  secondary  disease  is  the  invasion  of  the 
vestibule  by  osseous  changes  in  the  neighborhood  of  the  base  plate 
of  the  stapes.  Purulent  processes  in  the  labyrinth  by  extension  of 
a  middle-ear  suppuration  are  a  rare  but  very  serious  complication. 

Fractures  of  the  petrous  portion  of  the  temporal  bone  may  cause 
deafness  by  a  direct  solution  of  continuity  of  some  portion  of  the 
auditory  nerve,  or  from  the  resulting  hemorrhage  destroying  the 
nerve  fibres.    Infrequently,  severe  head  injuries  may  cause  hemor- 
rhages into  some  portion  of  the  internal  ear,  without  fracture  of  the 
temporal  bone.    The  symptoms  in  both  these  conditions  are  essen- 
tially the  same.    The  deafness  is  practically  complete  in  the  extreme 
cases,  although,  as  a  rule,  aerial  tone-perception  may  remain  for 
some  portion  of  the  scale.    In  the  less  severe,  a  portion  of  the  musical 
scale  may  be  struck  out,  usually  in  the  high  tones,  the  remainder 
being  unaffected.    With  this  deafness,  which  is  commonly  at_  its 
maximum  immediately,  are  associated  vertigo,  nausea,  or  vomiting, 
and  a  loud  and  persistent  tinnitus.    In  severe  cases  the  vertigo  may 
be  so  extreme  as  to  prevent  the  patient's  moving  even  from  side  to 
side  in  bed,  or  walking  without  support,  for  one  or  two  weeks,  and  in 
such  cases  the  vomiting  is  very  persistent  and  may  necessitate  rectal 
feeding.    These  severe  cases  are,  of  course,  apt  to  be  confused  with 
t  he  cerebral  symptoms  of  head  injuries;  but  the  association  of  vertigo, 
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nausea  or  vomiting,  tinnitus,  and  deafness  in  the  absence  of  other 
cerebral  symptoms  should  make  the  diagnosis  of  the  average  case 
perfectly  clear. 

In  such  patients  the  prognosis  as  to  the  relief  of  symptoms  is  very 
important  in  a  medico-legal  way.  The  deafness  is  almost  always 
incurable  and  permanent,  but  non-progressive.  The  vertigo  and 
tinnitus,  especially  in  cases  where  only  one  labyrinth  is  involved, 
often  annoy  the  patient  more  than  the  deafness,  and  it  is  extremely 
difficult  to  be  definite  as  to  the  length  of  time  they  will  persist,  exce]  >t 
by  watching  the  course  of  the  case.  The  vertigo  often  remains  for 
months,  gradually  diminishing  in  intensity,  and  the  tinnitus  is  fre- 
quently a  matter  of  years.  Occasionally  nystagmus  will  be  observed 
in  labyrinthine  injuries  and  also  in  operative  interference  with  the 
stapes  base  plate. 

A  precisely  similar  symptomatology  is  observed  in  the  hemorrhages 
from  arterial  degeneration  in  syphilis,  nephritis,  diabetes,  and  the 
severe  anaemias.  Where  the  hemorrhage  is  large  the  deafness  is 
extreme,  and  the  nausea,  vomiting,  and  tinnitus  severe.  In  these 
persons  the  attack  is  often  apoplectiform;  the  vertigo  seizes  the 
patient  when  he  is  pursuing  his  usual  occupation  or  while  asleep, 
often  he  Falls  to  the  ground  without  any  warning,  with  severe  vomit- 
ing lasting  two  or  three  hours.  Such  eases  are  often  wrongly  diag- 
nosed as  cerebral  hemorrhage;  hut  in  the  absence  of  any  loss  of 
consciousness  or  of  any  local  paralysis,  the  group  of  symptoms  is 
plainly  aural. 

While  the  severe  cases  are  relatively  rare,  milder  forms  are  common 
in  the  practice  of  every  aurist.  Transient  attacks  of  giddiness  with 
tinnitus,  but  no  nausea,  are  quite  common  in  arterial  degeneration, 
and,  as  the  accompanying  deafness  may  he  in  the  upper  registers 
only,  it  is  frequently  overlooked.  In  such  cases  the  ear  complication 
may  be  the  first  symptoms  of  the  general  disorder  and,  of  course, 
any  treatment  must  be  general  and  not  local. 

This  group  of  symptoms  coming  on  in  the  course  of  syphilis  is 
much  more  common  than  is  supposed,  and  may  be  either  hereditary 
or  acquired.  The  latter  comes  either  in  the  late  secondary  or  ter- 
tiary stages,  sometimes  ten  or  fifteen  years  after  the  primary  lesion. 
Such  cases  usually  yield  to  appropriate  syphilitic  treatment,  and  also 
show  a  remarkable  temporary  improvement  under  the  use  of  pilo- 
carpine either  by  mouth,  or  better,  subcutaneously  in  full  doses  of 
one-eighth  to  one-quarter  grain  once  or  twice  a  day.  It  must  not 
be  forgotten  that  this  is  only  a  transient  improvement,  and  should 
be  supplemented  by  the  regular  treatment  for  the  usual  length  of 
time.  In  these  syphilitic  cases,  especially  in  the  tertiary  lesions,  a 
correct  diagnosis  is  often  not  made  for  a  long  time,  and  unless  the 
proper  treatment  is  begun  within  a  week  of  the  onset  of  the  ear 
symptoms,  improvement  in  hearing  must  not  be  expected;  but  the 
use  of  pilocarpine  will  relieve  the  vertigo  months  after  the  occurrence 
of  the  attack. 
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This  same  group  of  symptoms  is  often  present  in  slight  labyrinthine 
deg  en  oration  from  any  cause.  This  is  particularly  true  where  a 
thickening  exists  about  the  stapes  base  plate  or  the  membrane  of 
the  round  window,  so  that  the  mobility  of  one  or  both  of  these  struc- 
tures is  affected.  Where  there  is  any  increase  of  pressure  in  the 
labyrinth  compensation  cannot  be  made,  as  is  usual,  by  the  outward 
movement  of  these  structures,  and  vertigo  results.  The  increase  of 
deafness  may  be  slight,  but  is  always  perceptible.  Numerous  attacks 
of  vertigo  from  this  cause  are  observed  in  the  course  of  fixation  of 
the  stapes  in  middle-ear  thickening. 

Suppurative  Processes  in  the  Internal  Ear.  These  processes  are 
always  secondary  to  middle-ear  suppurations  and  form  a  rare  com- 
plication of  this  disease.  The  course  of  the  purulent  inflammation 
is  usually  through  the  foramen  ovale  or  the  foramen  rotunda,  and 
the  labyrinth  alone  may  be  involved;  but  often  the  purulent  process 
extends  to  the  middle  cerebral  fossa  through  the  internal  auditory 
meatus. 

In  acute  purulent  invasions  of  the  labyrinth  the  symptoms  are 
unmistakable— the  vertigo  is  very  severe,  with  vomiting  lasting 
for  hours.  In  two  cases  which  the  writer  has  seen  the  vomiting  was 
so  extreme  as  to  necessitate  rectal  feeding  for  two  or  three  days. 
The  deafness  is,  of  course,  total  soon  after  the  onset  of  the  attack. 

If  the  process  extends  through  to  the  cerebral  fossse  the  symptoms 
of  meningitis  follow  those  of  the  labyrinthitis  in  from  twenty-four 
to  forty-eight  hours. 

In  invasion  of  the  internal  ear  as  a  result  of  chronic  suppurative 
processes,  the  characteristic  symptomatology  is  absent  in  most 
patients,  and  we  merely  find  a  deafness  of  a  higher  grade  than  can 
be  attributed  to  an  uncomplicated  middle-ear  suppuration. 

In  removing  sequestra  from  the  middle  ear  or  mastoid  the  operator 
will  occasionally  find  portions  of  the  labyrinth  in  the  destroyed  bone, 
and  a  number  of  cases  of  removal  of  the  whole  labyrinth  have  been 
reported.  These  slow  suppurations  are  usually  the  result  of  neglect 
of  the  preceding  middle-ear  process,  and  are  observed  more  frequently 
after  neglected  scarlet  fever  or  diphtheria  or  in  the  course  of  tuber- 
culosis of  the  temporal  bone;  but  they  may  occur  from  infection  with 
any  of  the  pathogenic  bacteria. 

In  chronic  caries  and  necrosis  infection  of  the  meninges  is  much 
less  likely  than  in  the  acute  processes,  owing  to  the  thickening  of 
the  dura  over  the  diseased  bone. 

In  any  extensive  caries  of  the  petrous  portion  of  the  temporal  bone 
the  facial  nerve  is  almost  certain  to  be  paralyzed,  and  this  may  be 
the  first  symptom  leading  us  to  suspect  that  a  simple  acute  middle- 
ear  suppuration  has  become  converted  into  a  more  serious  affair. 
Such  a  paralysis  may  be  partial  or  total,  according  to  the  extent 
of  the  injury. 

Involvement  of  the  facial  nerve  must  not  be  considered  as  diag- 
nostic of  labyrinthitis,  as  the  nerve  may  be  involved  in  the  tym- 
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panic  portion,  and  especially  in  the  neighborhood  of  the  mastoid 
antrum. 

In  the  absence  of  symptoms  of  meningitis,  cerebral  abscess,  or 
thrombosis  of  any  of  the  cranial  sinuses,  the  prognosis  of  caries  of 
the  labyrinth  under  treatment  may  be  considered  good.  The  fatality 
is  much  higher  in  the  acute  cases  than  in  the  chronic.  The  prognosis 
as  to  hearing  is  absolutely  bad,  although  a  few  cases  have  been  re- 
ported where  some  trace  of  hearing  remained  after  exfoliation  of  the 
cochlea.  The  facial  nerve  will  occasionally  resume  its  functions,  even 
after  very  extensive  sequestra  have  been  removed. 

The  treatment  of  such  cases  must  be  determined  by  the  symptoms 
of  the  individual  patient.  In  acute  infection  of  the  internal  ear 
from  the  middle  ear  the  most  radical  surgery  should  be  resorted  to 
in  view  of  the  much  higher  fatality. 

In  the  more  chronic  cases,  and  especially  in  young  children,  an 
expectant  treatment  by  syringing  and  ordinary  surgical  cleansing 
may  be  advisable  until  nature  has  established  a  definite  line  of  demar- 
cation, as  in  such  cases  the  risk  of  setting  up  cerebral  inflammation 
or  of  wounding  the  internal  carotid  artery  at  some  point  of  its  course 
through  the  petrous  portion  of  the  temporal  bone  is  much  dimin- 
ished. There  can  be  no  question  about  the  immediate  removal  of 
sequestra,  no  matter  what  their  size  and  position,  and  this  will  usually 
be  found  a  simple  matter.  Such  sequestra  are  of  all  sizes  and  shapes, 
and  involve  either  the  whole  labyrinth  or  any  portion.  Where  no 
septic  or  cerebral  symptoms  exist  cleansing  the  ear  by  frequent 
syringing  until  demarcation  is  established  is  often  the  most  rational 
surgical  procedure. 

Sixteen  cases  of  fatal  hemorrhage  from  the  internal  carotid  artery 
have  been  reported.  In  all  instances  some  portion  of  the  carotid 
canal  was  carious,  and  in  all  there  was  a  direct  communication  be- 
tween it  and  the  tympanic  cavity.  In  each  a  neglected  middle-ear 
suppuration  had  existed  for  a  long  time,  and  the  first  symptom  was 
profuse  hemorrhage  from  the  external  canal.  In  most  cases  the 
bleeding  was  so  severe  as  to  leave  no  doubt  as  to  the  diagnosis,  as 
a  solid  jet  of  blood  issued  from  the  external  meatus,  and  there  was 
also  free  bleeding  into  the  throat  by  means  of  the  Eustachian  tube; 
in  only  a  few  patients  a  persistent  oozing  gave  the  first  warning  of 
the  later  severe  hemorrhage.  The  possibility  of  this  contingency 
should  suggest  itself  in  the  removal  of  all  large  sequestra  of  the  petrous 
portion  of  the  temporal  bone.  The  only  rational  treatment  of  such 
complication  is  the  immediate  ligation  of  the  internal  carotid  artery. 

Neuroses.  1.  Hyperesthesia.  A  certain  amount  of  hyperesthesia 
is  normal  to  all  persons,  usually  in  the  upper  register,  as,  for  example, 
the  upper  tones  of  the  Galton  whistle,  the  scratching  of  a  slate-pencil, 
etc.  This,  of  course,  is  greatly  increased  in  neurasthenia  or  in  con- 
valescence from  exhausting  illness,  anaemia,  general  nerve  strain,  etc. 
It  is  also  exceedingly  common  in  some  middle-ear  diseases,  especially 
in  the  early  stages  of  the  fixation  of  the  stapes.    In  some  instances 
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the  symptom  persists  even  after  the  patient  has  become  so  deaf  as 
to  be  unable  to  perceive  articulate  sounds. 

Local  treatment  is  naturally  of  little  avail,  and  attention  should 
be  directed  to  relieving  the  general  condition  of  the  patient  and  to 
removing  the  particular  exciting  cause  of  the  symptom  wherever 
possible. 

2.  Subjective  Sensations  of  Hearing.  Noises  in  the  head  or  ears 
are,  of  course,  one  of  the  most  common  of  all  the  symptoms  of  ear  dis- 
ease, whether  the  process  is  one  of  the  external,  middle,  or  internal 
ear;  but  we  frequently  also  see  a  purely  functional  tinnitus,  and  it 
is  of  the  latter  only  that  this  section  treats. 

The  sensations  of  sound  may  be  directly  referred  to  one  or  both 
ears,  or  may  be  referred  to  any  portion  of  the  head,  and  may  be  con- 
tinuous or  occur  in  attacks.  When  the  patient  has  a  subjective 
tinnitus  it  is  invariably  increased  by  any  cause  which  stimulates  his 
labyrinthine  circulation,  either  by  taking  of  drugs  like  quinine  or 
salicylic  acid,  by  alcohol,  by  sleeplessness  or  nerve  strain,  worry, 
indigestion,  or  many  similar  causes.  A  tinnitus  of  this  description 
occurs  in  a  person  with  healthy  ears,  and  may  continue  indefinitely. 
The  tinnitus  is  seldom  of  the  severe  variety  seen  in  the  middle  and 
internal-ear  diseases,  but  usually  is  a  steady  sizzing  sound,  like  escaping 
steam,  although  any  of  the  cUfferent  varieties  may  be  observed.  In 
some  cases  the  sound  starts  immediately  after  a  severe  mental  shock, 
and  continues  for  years.  As  a  rule,  it  is  heard  only  when  the  person 
is  quiet;  but  in  a  few  instances  it  is  augmented  by  surrounding  noises. 

Such  tinnitus  may  last  through  a  patient's  whole  life  without  any 
disturbance  of  the  hearing  function,  and  is  almost  certain  to  last  for 
a  number  of  years,  unless  some  definite  physical  cause  is  found  and 
remedied. 

It  should,  however,  be  remembered  that  a  persistent  tinnitus  may 
be  the  early  symptom  of  a  middle-ear  disease,  and  especially  of  a 
primary  fixation  of  the  stapes,  and  may  precede  any  other  symptom 
by  a  number  of  months.  It  is  well,  therefore,  to  keep  such  cases 
under  observation  until  this  possibility  has  been  ruled  out. 

The  treatment  of  pure  functional  tinnitus  is  very  unsatisfactory, 
unless  the  particular  cause  can  be  made  out  and  relieved.  As  in 
the  great  majority  of  cases  a  faulty  mode  of  living  is  the  cause,  and 
as  such  is  almost  necessary  to  the  success  of  the  individual  under 
the  conditions  of  our.  modern  civilization,  we  are  forced  to  the  con- 
clusion that  the  tinnitus  in  such  instances  must  continue  or  the 
patient's  natural  ambition  be  sacrificed.  In  severe  cases  it  may  be 
necessary  temporarily  to  resort  to  the  use  of  drugs  to  relieve  the 
tinnitus  or  the  insomnia:  but,  needless  to  say,  such  treatment  should 
be  used  with  great  caution  and  never  continued  for  a  long  period. 
In  a  few  instances  relief  may  be  obtained  by  inflation  of  the  tympanum 
or  by  some  form  of  aural  massage,  especially  the  tragus  pressure  of 
Hommel.  This  is  especially  the  case  in  functional  tinnitus  following 
concussion  of  sound,  as  in  artillery  practice  or  trap  shooting.  The 
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author  has  been  unable  to  obtain  any  permanent  benefit  from  the 
use  of  electricity  or  vibrating  massage  with  instruments  of  the  vibra- 
phone type  or  by  the  old  treatment  of  counter-irritation. 

Ajigernia  is  a  condition  frequently  causing  functional  tinnitus,  as 
also  do  insomnia  and  overwork  in  all  the  conditions.  If  the  under- 
lying cause  is  corrected  at  once  the  symptoms  may  be  relieved,  but 
if  the  neurosis  becomes  fixed  it  is  much  less  likely  to  be  remedied. 

3.  Functional  Paralyses.  Besides  the  organic  paralysis  from  various 
causes  elsewhere  mentioned,  there  is  no  doubt  that  functional  par- 
alyses, either  partial  or  total,  exist,  and  such,  for  the  lack  of  a  definite 
understanding  of  the  pathology,  are  usually  considered  vasomotor 
or  hysterical. 

From  the  standpoint  of  the  clinician  the  vasomotor  affections  seem 
to  be  quite  com  mo  n  in  neurotic  subjects,  and  are  usually  characterized 
by  a  transient  vertigo,  nausea  or  vomiting,  tinnitus  and  deafness. 
The  deafness  is  often  of  a  very  high  grade,  but  seldom  continues 
longer  than  a  few  hours.  Such  patients  are  liable  to  repeated  attacks 
from  any  cause  which  may  increase  the  intralabyrinthine  circulation, 
and,  as  the  attack  is  usually  of  brief  duration,  treatment  is  seldom 
necessary  at  the  time. 

Hysterical  deafness  is  quite  rare,  and  is  usually  comparatively  easy 
of  diagnosis  from  the  occurrence  of  the  characteristic  labyrinthine 
symptoms  with  general  manifestations  of  hysteria.  Local  anesthesia 
of  the  membrauM  and  auricle  has  been  reported  in  a  number  of  such 
cases. 

4.  Paracusis  and  Diplacusis.  Inability  to  hear  pitch  correctly  is 
usually  due  to  an  abnormal  tension  or  relaxation  of  some  portion  of 
the  middle-ear  apparatus,  but  may  be  from  affections  of  the  auditory 
nerve  either  in  its  course  or  termination  in  the  labyrinth.  Where 
not  of  middle-ear  origin  it  is  more  likely  to  be  central  than  labyrinth- 
ine.   Paracusis  of  Willis  is  always  of  middle-ear  origin. 

Diplacusis  also  is  by  the  great  majority  of  writers  considered  of 
middle-ear  origin,  but  it  may  be  central. 

Tumors  in  the  Internal  Ear.  Primary  neoplasms  of  the  labyrinth 
are  ran1:  but  they  are  not  especially  unusual  in  the  course  of  the 
auditory  nerve  before  it  enters  the  internal  auditory  meatus.  The 
new-growth  when  found  will  usually  be  an  extension  from  surround- 
ing parts  and  the  diagnosis  easy.  The  usual  symptoms  of  increased 
labyrinthine  pressure,  vertigo,  nausea,  and  tinnitus  are  often  absent, 
and  only  (he  deafness  shows  the  extension  of  the  disease  to  the  laby- 
rinthine structure.  The  facial  nerve  is  generally  involved  with  the 
auditory,  owing  to  their  intimate  relation. 

The  malignant  neoplasms  are  the  most  frequent,  both  epithelio- 
mata  and  sarcomata  ;  but  the  benign  tumors  are  occasionally  seen, 
a  number  of  cases  of  fibroma  and  angioma  being  on  record.  All  of 
the  labyrinthine  tumors  are  inoperative,  but  the  possibility  of  gumma 
should  make  a  course  of  syphilitic  treatment  always  advisable  before 
the  case  is  regarded  as  hopeless. 
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This  nerve  is  apparently  rather  rarely  involved  in  intracranial 
growths,  but  such  cases  are  occasionally  seen.  The  diagnosis  is,  as 
a  rule,  difficult,  owing  to  the  absence  of  symptoms.  The  vertigo, 
nausea,  and  tinnitus  invariably  seen  in  the  diseases  of  the  labyrinth 
are  usually  absent  where  the  trunk  of  the  nerve  only  is  involved, 
and  deafness  is  the  only  symptom  noticed.  Purulent  infiltration  into 
the  nerve  is  occasionally  seen  secondary  to  a  purulent  meningitis, 
but  the  most  common  lesion  is  atrophy.  This  is  seen  after  pressure 
from  intracranial  neoplasms,  and  has  also  been  reported  as  a  com- 
plication of  disease  of  the  spinal  cord,  particularly  tabes.  Degen- 
erative processes  in  the  auditory  nerve  are  also  reported  by  a  number 
of  observers  after  long-continued  disease  of  the  labyrinth;  but  this 
is  not  as  common  as  atrophy  in  the  ganglionic  layers  of  the  cochlea. 

DEAF  MUTISM. 

Deaf  mutism  may  arise  as  a  sequel  of  many  diseases  of  the  ear, 
and  is  either  partial  or  total.    In  partial  deaf  mutism  the  whole 
interference  with  the  passage  of  the  sound-wave  may  be  in  the  middle 
ear;  but  in  the  total  cases  the  labyrinth  is  always  involved.  In 
considering  the  etiology  of  mutism  we  must  remember  that  more  or 
less  disturbance  to  the  speech  function  must  result  from  extreme 
deafness  at  any  time  of  life,  but  that  mutism  only  results  from  deaf- 
ness incurred  before  the  speaking  age,  or  before  the  fifth  or  sixth 
years,- when  the  child  may  forget  what  words  it  has  already  acquired. 
In  an  examination  of  some  two  hundred  individuals  in  a  deaf  mute 
institution,  recently  made  by  the  writer,  it  was  found  that  nearly 
50  per  cent,  were  deaf  from  some  easily  prevented  cause,  either  the 
suppurative  diseases  resulting  from  scarlet  fever,  measles,  or  the 
other  child  affections,  or  from  the  adhesive  middle-ear  processes  set 
up  in  consequence  of  the  presence  of  adenoid  vegetations  in  the  phar- 
ynx.   The  other  50  per  cent,  were  largely  the  sequel  of  an  epidemic 
of  cerebro-spinal  meningitis  which  had  prevailed  in  New  England 
some  years  before,  and  a  few  cases  were  the  result  of  pneumococcus 
and  other  infections  of  the  auditory  nerve  in  the  course  of  acute 
diseases  in  early  life.    In  the  entire  200  cases  there  were  only  2  in 
which  the  absence  of  an  easily  assignable  cause  made  the  probability 
of  a  direct  inheritance  possible.    It  is  the  writer's  belief  that  these 
statistics  are  fairly  representative,  and  that  a  careful  analysis  of  cases 
will  show  the  process  causative  of  the  deafness  to  be  acquired  _  and 
not  hereditary  in  the  vast  preponderance  of  patients.  _  Pneumonia  in 
infancy,  cerebro-spinal  meningitis,  and  adenoid  vegetation  in  the  naso- 
pharynx are  the  three  most  common  causes  of  deaf  mutism.  Next 
to  these  come  head  injuries  and  inherited  syphilis. 
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The  diagnosis  of  this  affliction  may  present  many  unexpected  diffi- 
culties, particularly  in  young  subjects.  By  far  the  largest  number 
of  cases  will  be  brought  to  the  aurist  about  two  or  two  and  one-half 
years  of  age,  because  they  have  not  yet  begun  to  talk.  In  these 
the  first  and  most  important  consideration  is  as  to  whether  the  case 
is  not  one  of  delayed  development,  and  this  consideration  alone  should 
deter  one  from  making  too  positive  a  diagnosis.  .In  older  children 
we  must  be  most  careful  to  eliminate  the  factor  of  lip-reading  which 
many  a  deaf  child  acquires  instinctively  at  an  early  age,  and  at  which 
they  become  very  proficient. 

In  testing  hearing  at  any  age  allowance  must  be  made  for  the 
perception  of  vibration  in  all  loud  sounds,  and  particularly  in  those 
of  a  low  pitch. 

In  children  of  two  or  three  years  of  age  or  younger  a  diagnosis  will 
often  be  impossible  at  a  first  visit  where  the  physician  is  a  stranger 
to  the  child;  but  much  may  be  learned  by  a  careful  observation  of 
the  patient  in  its  own  home  or  in  surroundings  familiar  to  it.  At 
these  ages  hearing-tests  can  only  be  made  with  sounds,  and  especially 
with  sounds  incapable  of  imparting  perceptible  vibrations  to  sur- 
rounding objects.  A  whistle  is  one  of  the  best  tests  at  this  time, 
or  striking  the  edge  of  a  tumbler  or  finger-bowl  with  metal.  At 
five  years  old  or  over  the  voice  will  be  the  best  tost,  and  we  may  try 
tone-perceptions  by  the  tuning-fork  and  the  Galton  whistle;  With 
(lie  voice  vowel  sounds  are  naturally  better  perceived  than  conson- 
ants, and  the  physician  should  pronounce  (he  vowels  one  after  another 
with  the  lips  fairly  close  to  the  patient,  or,  better,  through  a  con- 
versation tube,  having  (he  child  repeat  the  sounds.  A,  E,  and  0 
will  be  found  the  most  readily  heard  of  nil.  If  the  vowel  sounds  are 
perceived  the  ease  should  then  be  tried  in  the  same  manner  with 
simple  words,  and  in  all  patients  old  enough  to  answer  correctly;  an 
exact  measure  of  hearing  should  be  obtained  by  tuning-forks,  and, 
whenever  possible,  by  some  exact  instrument  like  Bezold's  tone 
series.  It  should  be  remembered  that  the  case  may  be  deaf  in  one 
portion  of  the  scale  and  hear  relatively  well  in  the  other  portions. 
As  a  matter  of  clinical  experience,  total  deafness  will  be  found  very 
rare,  as  perception  of  sound  in  some  portion  of  the  musical  scale  is 
present  in  nearly  all  cases.  Testing  with  tuning-forks  by  bone  con- 
duction will  be  found  impossible  in  all  young  and  most  adult  patients, 
owing  to  their  inability  to  discriminate  between  vibration  and  tone 
perception. 

The  exact  definition  of  the  amount  of  deafness  present  in  the  indi- 
vidual patient  is  exceedingly  important,  as  even  a  portion  of  the 
musical  scale  may  be  utilized  in  the  education  of  the  child. 

High  grades  of  deafness  are  also  caused  by  neglected  suppurative 
middle-ear  diseases  in  childhood,  and  in  such  cases  deaf  mutism  may 
result.  Appropriate  treatment  in  these  cases  may  yield  unexpected 
results,  and  the  middle  ear  should  always  be  brought  to  as  normal 
a  point  as  possible  before  the  case  is  abandoned  as  hopeless. 
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Treatment  is  often  of  more  importance  in  the  early  stages  of  deaf 
mutism  than  is  ordinarily  supposed.  It  has  been  the  author's  expe- 
rience that  all  cases  of  cerebro-spinal,  pneumococcus,  and  mumps 
infections  of  the  auditory  nerve  and  labyrinth  are  incurable  as  far 
as  treatment  goes.  The  prognosis  in  the  head  injuries,  of  course, 
depends  upon  the  severity  of  the  injury  in  the  particular  instance 
under  observation,  and  if  the  damage  done  is  not  too  great  the  nerve 
may  recover  itself  and  resume  its  functions. 

The  affections  of  the  auditory  nerve  in  consequence  of  inherited 
syphilis  are  also  very  intractable;  but  if  the  case  is  seen  early  a 
thorough  trial  of  the  usual  remedies  for  syphilis  should  be  made 
before  it  is  abandoned. 

The  prognosis  of  the  lesions  resulting  from  adenoid  disease  in  the 
nasopharynx  is  much  more  hopeful,  and  the  growth  should  always 
be  removed  in  all  patients  at  whatever  age  they  are  seen.  In  the 
cases  operated  on  before  three  or  four  years  of  age  a  great  improve- 
ment may  be  expected  in  many  instances.  The  author  has  had 
several  such  cases  which  obtained  nearly  half  the  normal  hearing, 
and  were  able  to  attend  the  public  schools  instead  of  special  insti- 
tutions for  the  education  of  the  deaf. 

Where,  after  a  careful  examination,  the  deafness  is  decided  to  be 
hopeless,  so  far  as  treatment  is  concerned,  or  where  the  appropriate 
treatment  fails  to  show  any  result,  the  future  education  of  the  child 
should  be  considered;  but  the  child  should  never  be  referred  to  a 
special  institution  for  the  education  of  the  deaf  until  it  is  decided 
that  there  is  not  a  sufficient  amount  of  hearing  to  enable  it  to  be 
educated  in  the  ordinary  way,  and  that  it  is  impossible  to  obtain 
such  hearing  by  treatment. 

As  has  been  before  mentioned,  many  deaf  mutes  are  instinctive  lip 
readers,  and  in  all  instances  where  treatment  is  of  no  avail  the  indi- 
vidual should  be  specially  educated  in  this  method,  beginning,  when- 
ever possible,  at  the  usual  school  age.  In  this  country  this  education 
is  easily  obtained  by  even  the  poorest  children  at  some  one  of  the 
special  institutions  which  are  found  in  nearly  every  State. 


CHAPTER  XXVII. 


PURULENT  INFLAMMATION  OF  THE  MIDDLE  EAR. 

By  HENRY  ARNOLD  ALDERTON,  M.D. 

In  taking  up  the  subject  of  purulent  inflammation  of  the  middle- 
ear  structures  it  is  presumed  thai  the  reader  either  has  already  ac- 
quired a  working  knowledge  of  the  anatomy  and  physiology  of  the 
organ  of  heal  ing,  or  else  has  at  command  modern  text-books  treating 
of  anatomy  and  physiology,  to  which  he  can  refer.  Briefly,  the 
middle  ear  (Fig.  568)  begins  at  the  pharyngeal  mouth  of  the  Eusla- 


Fiq.  568. 


View  of  the  middle-ear  cavities  from  within.  1.  Mastoid  antrum.  2.  Posterior  ligament  of  incus. 
3.  Suspensory  ligament  of  hammer  and  incus.  4.  Opening  in  the  plica  transversa.  5.  Tendon  of  the 
tensor  tympaui  muscle.  6.  Openings  of  cells  around  tympanic  orifice  of  the  Eustachian  tube.  7. 
Isthmus  of  tube.  8.  Pharyngeal  mouth  of  tube.  9.  Superior  posterior  horizontal  cells  of  mastoid 
process.  10.  Large  cells  in  tip  of  mastoid  process.  (From  Siebenmann's  Anatomy  of  the  Middle  Ear 
and  Labyrinth.) 

chian  tube  as  a  canal  with  walls  which  are  internally  partly  cartil- 
aginous and  partly  membranous,  and  externally  become  entirely 
osseous  up  to  their  entrance  into  the  cavity  of  the  tympanum  by 
an  aperture  in  the  anterior  wall  quite  a  little  above  the  floor.  The 
cavity  of  the  tympanum  is  completed  externally  by  the  drum  mem- 
brane and  the  downward  extension  of  the  superior  wall  of  the  osseous 
external  auditory  canal  (Fig.  569),  and  internally  by  the  petrous 
( 1108 ) 


PURULENT  INFLAMMATION  OF  THE  MIDDLE  EAR.  1109 


portion  of  the  temporal  bone.  Posteriorly,  at  the  superior  angle, 
another  bony  canal,  the  aditus  ad  antrum,  (Fig.  570),  communicates 
with  the  mastoid  antrum,  from  which  diverge  in  various  directions, 
mostly  downward  and  backward,  communicating  cells  between  the 


Fig.  569. 


View  of  tympanum  from  in  front.  1,  2.  Attic.  3.  Incus.  4.  Suspensory  ligament.  5.  Hammer. 
6.  Pars  epitympanica  and  wall  of  external  ear  canal.  7.  Tendon  of  tensor  tympani  muscle,  8. 
Shrapnell's  membrane.  9.  Incudo-stapedial  articulation.  10.  Umbo.  11.  Tympanic  membrane. 
12.  Internal  auditory  canal.  13.  Turn  of  cochlea.  14.  Promontory.  15.  Carotid  canal  for  the  carotid 
artery.  (From  specimen  in  the  author's  collection.) 

outer  and  inner  tables  of  the  skull.  (Fig.  568.)  These  cells  extend 
for  varying  distances  in  different  skulls,  even  into  the  adjacent  occip- 
ital bone.  The  tympanic  cavity  is  lined  throughout  by  mucous 
membrane,  and  its  walls,  except  for  the  membranes  of  the  drum 
membrane  proper,  the  round  and 
the  oval  window,  and  the  cartilag- 
inous portion  of  the  Eustachian 
tube,  are  of  bone,  unless,  as  some- 
times happens,  Nature  had  failed 
to  complete  her  work  and  has  left 
here  or  there  an  aperture  in  the 
bony  casement  closed  only  by 
fibrous  membrane.  Such  apertures, 
or  dehiscences,  sometimes  leave  ex- 
posed important  structures,  as,  for 
instance,  the  jugular  vein,  the  car- 
otid artery,  the  facial  nerve,  the 
sigmoid  sinus,  or,  occurring  in  the 
roof  of  the  tympanum  or  mastoid 
antrum,  the  dural  covering  of  the 
intracranial  contents. 

Within,  or  passing  through  the  tympanic  cavity,  are  the  ossicles 
or  small  bones  of  the  ear,  the  chorda  tympani  nerve,  the  tendons  of 
the  tensor  tympani  and  stapedius  muscles,  and  various  folds  or  bands 
of  mucous  membrane.    (Fig.  571.)    Outside  of  the  bony  casing  of 


View  of  membrane  and  ossicles  from  within. 
1.  Membrana  vibrans.  2.  Eustachian  tube.  3. 
Hammer.  4.  Incus.  5.  Antrum  6.  Aditus. 
7.  Tensor  tympani  tendon.  8.  Chorda  tympani 
nerve  (From  specimen  in  the  author's  col- 
lection.) 
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Fig.  571. 


the  middle-ear  cavities  lie  those  structures  the  presence  of  which 
in  such  close  continuity,  renders  any  purulent  inflammation  of  the 
middle  ear  a  factor  of  the  greatest  gravity.  Such  are  the  cerebrum 
the  cerebellum,  the  lateral  and  sigmoid  sinuses,  the  bull)  of  the  jugu- 
lar vein,  and  the  .carotid  artery.  That  the  existence  of  such  a  puru- 
lent inflammation  of  the  middle 
ear  is  a  matter  of  grave  impor- 
tance is  shown  by  the  fact  that  in- 
vestigation of  the  mortuary  sta- 
tistics of  one  of  the  largest  general 
hospitals  has  shown  that  one 
death  in  every  158  resulted  from 
the  complications  arising  from  this 
condition. 

During  the  ten  years  immedi- 
ately preceding  1901  there  weir 
36,4S9  ear  cases  treated  at  the 
Brooklyn  Eye  and  Ear  Hospital ; 
9765,  or  about  27  per  cent.,  of 
these  were  afflicted  with  someone 
of  the  different  purulent  diseases 
of  the  middle  ear;  3347,  or  nearly 
9  per  cent.,  had  the  disease  in  its 
acute  form  ;  6418,  or  nearly  18  per 
cent., had  the  disease  in  its  chronic 
form.  Besides  these  there  were 
1425  cases,  or  nearly  4  per  cent., 
showing  cicatricial  conditions,  evi- 
dent ly  the  result  of  a  healed  sup- 
In  other  words,  about  31  per  cent,  of  all  ear 
cases  applying  lor  treatment  at  the  Brooklyn  Eye  and  Ear  Hospital 
were  sufferers  from  conditions  directly  connected  with  suppurative 
processes  in  the  middle-ear  cavities. 

As  might  logically  be  presumed,  purulent  otitis  attains  its  greatest 
prevalence  in  childhood;  but  no  age  can  claim  immunity.  The  acute 
processes  are  as  likely  to  invade  one  ear  as  the  other.  At  the  Brook- 
lyn Eye  and  Ear  Hospital  during  the  year  1900,  1022  cases  of  purulent 
otitis  media  presented  themselves.  Of  these  490  were  in  females  and 
532  were  in  males.  This  slight  discrepancy  may  easily  be  accounted 
for  by  the  extra  hazards  usually  attendant  upon  occupational  and 
playful  pursuits.  Sex,  as  such,  does  not,  therefore,  seem  to  influence 
the  appearance  of  purulent  otitis. 

There  would  seem  to  exist  in  certain  families  an  hereditary  ten- 
dency to  purulent  middle-ear  disease,  mostly  in  connection  with  the 
strumous  and  tubercular  diatheses,  or  with  various  pathological  con- 
ditions of  the  nasopharyngeal  tract,  notably  lymphoid  hypertrophy. 
Pre-existing  affections  of  the  middle  ear  or  of  the  external  auditory 
meatus  would  also  seem  to  exert  a  predisposing  influence. 


View  of  tympanum  from  behind  and  within. 

I.  Tegmen.  2,  Suspensory  ligament  3.  Attic. 
4.  Hammer  head.  5.  Incus,  t>.  Chorda  tyrupani 
nerve.  7.  Tendon  of  tensor  tympanl  musclo. 
8.  Eustachian  tube.  9.  Manubrium.  10.  Stapes. 

II.  Tendon  of  stapedius  muscle.  12.  Pyramid. 
18.  Tympanic  membrane.  (From  specimen  in 
the  author's  collection.) 


punitive  process. 


PURULENT  INFLAMMATION  OF  THE  MIDDLE  EAR.  1111 


Usually  the  middle-ear  inflammation  follows  closely  upon  or  is 
coincident  with  an  inflammation  involving  the  nasopharyngeal  cavi- 
ties.   Such  conditions  obtain  as  the  result  of  an  acute  coryza,  of 
teething,  scarlet   fever,  measles,  smallpox,  diphtheria,  influenza, 
whooping-cough,  syphilis,  etc.    Occasionally  the  disease  is  induced 
by  a  draught  of  cold  air  penetrating  the  external  auditory  meatus, 
or  by  the  entrance  of  cold  water  into  the  same  canal,  in  swimming  or 
diving.    Injuries  to  the  hearing  organ  may  likewise  be  causative. 
Thus^  fractures  of  the  temporal  bone,  forcible  entrance  of  water  in 
surf-bathing,  blows  over  the  auricle,  entrance  of  fluid  into  the  tym- 
panum while  bathing,  using  the  nasal  douche,  snuffing  of  liquids  into 
the  nose,  forcing  of  vomited  matters  into  the  tympanum,  and  finally, 
intratympanic  operations.    Among  other  causes  we  have  to  reckon 
with  mumps,  phthisis,  typhoid  and  typhus  fever,  pneumonia  and 
bronchitis,  diabetes,  malarial  diseases  (Barr),  tuberculosis,  erysipelas, 
and  the  puerperal  state  (Bacon),  local  manifestations  of  acute  articu- 
lar rheumatism  (Wolff),  and  carcinoma  auris. 

The  relation  of  scarlet  fever,  measles,  and  diphtheria  to  purulent 
otitis  media  is  of  such  importance  as  to  warrant  special  consideration 
even  in  such  a  brief  article  as  this  must  necessarily  be.    Arthur  B. 
Duel,  of  New  York,  because  of  his  connection  with  the  New  York 
Health  Board,  has  had  exceptional  opportunities  for  investigation 
along  this  line,  and  it  is  mainly  from  his  article  that  the  following  facts 
have  been  gleaned.    He  states  that  a  purulent  middle-ear  inflamma- 
tion may  appear  at  any  time  during  the  course  of  these  diseases. 
That  it  occurs  in  about  20  per  cent,  of  the  cases  of  scarlet  fever,  m 
10  per  cent,  of  the  cases  of  diphtheria,  and  in  5  per  cent,  of  the  cases 
of  measles;  while  in  those  cases  in  which  the  two  diseases  scarlet  fever 
and  diphtheria  were  combined,  the  percentage  of  cases  of  purulent 
otitis  media  mounted  up  to  between  30  and  40  per  cent,   In  measles, 
the  ear  trouble  usually  pursues  a  milder  course  than  m  the  other  two 
diseases.    In  diphtheria  it  is  usually  more  severe  than  m  measles, 
but  less  severe  than  in  scarlet  fever,  is  more  likely  to  make  its  appear- 
ance during  the  acute  stage,  and  in  over  half  the  cases  is  bilateral. 
In  scarlet  fever,  the  discharge  is  much  more  likely  to  appear  later  m 
the  disease,  about  the  second  or  third  week,  and,  being  of  a  much 
severer  type,  is  prone  to  cause  much  destruction  of  the  tympanic 
structures.    In  all  of  these  diseases,  measles,  scarlet  fever  and  diph- 
theria, the  tendency  is  toward  the  involvement  of  both  ears. 

The  following  micro-organisms  have  been  found  m  the  discharges  . 
in  cases  of  purulent  otitis  media:  the  streptococcus  pyogenes,  the 
staphylococcus  pyogenes  albus  and  aureus,  Frankel's  pneumococcus 
or  diplococcus,  Friedlander'S  pneumobacillus,  the  tubercle  bacillus, 
and  the  bacillus  pyocyaneus.  In  the  majority  of  cases  the  infection 
is,  or  soon  becomes,  a  mixed  one.  _ 

Beginning  with  a  more  or  less  active  congestion  of  the  mucous 
membrane  coating  the  middle-ear  cavities,  induced  by  the  various 
above-mentioned  causes,  there  succeeds  an  infiltration  of  the  tissues 
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with  blood  corpuscles  and  round  cells,  producing  swelling,  and  this 
is  followed  by  an  exudation  from  the  free  surfaces  of  the  mucous  mem- 
brane. At  times,  especially  in  influenza,  rupture  of  the  over-dis- 
tended capillaries  is  brought  about  by  the  intensity  of  the  congestion 
and  the  escaping  blood  either  finds  its  way  into  the  tympanum  lifts 
the  mucosa,  forming  intratympanic  bullae,  or  lifts  the  dermal  layer 
of  the  drum  membrane  or  external  auditory  canal,  forming  blood- 
blebs,  which  protrude  into  the  external  meatus.  These  bullae  or 
blebs  tend  to  rupture,  leaving  behind  a  raw,  unprotected  surface 
prone  to  infection.  The  exudation  from  the  mucous  surface  may 
be  serous  or  muco-serous  and,  the  lumen  of  the  Eustachian  tube  being 
closed  by  swelling,  may  collect  in  considerable  quantity  in  the  tym- 
panum. Beyond  this  the  inflammatory  process  may  not  go.  Or  the 
exudate  may  be  from  the  first  more  or  less  purulent  or  may  become  so. 

In  severe  cases,  the  middle-ear  condition  may  bring  about  a  similar 
congestion  of  the  labyrinth  or  of  the  adjacent  portion  of  the  external 
auditory  meatus. 

As  the  swelling  and  the  quantity  of  intratympanic  exudate  in- 
creases, the  drum  membrane  is  put  under  extreme  tension  until  it 
becomes  so  thinned  and  weakened  that  it  finallygivos  way,  or,  because 
of  the  intensity  of  the  inflammatory  process,  ';!  portion  of  the  mem- 
brane sloughs,  so  permitting  the  escape  of  the  contained  secretion. 
.Most  commonly  this  penetration  takes  place  in  the  lower  half  of  the 
drum  membrane  and  is  accompanied  by  more  or  less  hemorrhage. 
Exceptionally  the  drum  membrane  may  be  so  strongly  built  that 
it  is  able  to  resist  the  pressure  arising  from  the  swelling  "and  the  ac- 
cumulated exudation.  W  hen  this  happens,  the  secretion  contained 
within  the  middle-ear  cavities  is  forced  to  seek  other  outlets,  either 
through  the  Eustachian  tube,  the  mastoid  cortex,  the  carotid  canal, 
the  labyrinth,  or,  finally,  the  inner  table  of  the  skull.  Such  a  condi- 
tion of  things  obtains  relatively  more  frequently  in  children;  the  drum 
membrane  here  offering  greater  resistance  than  the  tissues  which  bind 
together  the  still  imperfectly  united  bones. 

In  the  majority  of  cases  of  acute  purulent  inflammation  of  the 
middle  ear,  the  process,  after  perforation,  naturally  tends  toward 
resolution,  with  healing  of  the  perforated  drum  membrane.  Less 
frequently,  especially  when  occurring  in  the  course  of  the  infectious 
diseases,  the  process  tends  to  become  chronic,  generally  through  the 
establishment  of  an  area  of  localized  caries  at  some  point  in  the  bony 
wall  or  on  the  ossicles.  It  is  rare,  indeed,  that  a  primary  attack  of 
purulent  otitis  media  leads  directly  to  serious  complications  in  the 
way  of  intracranial  disease,  and,  as  Macewen  well  says,  "When  such 
occurs,  the  invasion  is  generally  so  rapid  that  the  intracranial  involve- 
ment occurs  before  opportunity  is  given  for  radical  intervention." 
The  tissues  still  retain,  usually,  sufficient  vitality  to  successfully  with- 
stand the  invasion  of  infective  material. 

Should  the  intensity  of  the  inflammatory  process  be  unusually 
severe  or  result  in  a  continuance  into  the  chronic  stage,  then  the 
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integrity  of  various  intratympanic  structures  may  be  jeopardized. 
Thus,  the  small  bones,  malleus,  incus  or  stapes,  may  suffer  a  greater 
or  lesser  degree  of  caries  (Fig.  572),  or  may  even  have  their  attach- 


FlG.  572. 


1,  2,  and  3.  Normal  ossicles,  hammer,  incus,  and  stapes.  4  and  5.  Carious  ankylosed  incus  and 
malleus,  from  two  cases  of  prolonged  suppuration.  6  and  7.  Portions  of  neck  and  handle  of  mal- 
leus, all'  that  was  apparently  left  in  these  two  cases.  8  and  9. 18  and  19,  20  and  21.  Carious  mallei 
and  incudi  grouped  as  they  were  removed.  13  and  14.  Carious  hammer,  healthy  incus.  10,  11,  and 
12,  15, 16  and  17.  Carious  incus  and  hammer,  and  in  each  case  a  sequestrum  from  tympanic  wall. 
(From  specimens  in  the  author's  collection.) 

Fig.  573. 


View  of  internal  half  of  middle  ear.  1.  Aditus.  2.  Stapes.  3  and  9.  Facial  canal.  4.  Fossa 
oval  window.  5.  Promontory.  6.  Cellular  structure  of  floor  of  tympanum.  7.  Fossa  of  rou 
window.  8.  Stapedius  tendon.   10.  Horizontal  semicircular  canal.   11.  Antrum. 
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ments  to  the  neighboring  structures  destroyed  and  be  carried  out 
of  the  ear  by  the  purulent  discharge  or  by  the  solutions  used  in  syr- 
inging. ( )f  the  ossicles,  the  incus  is  the  least  resistant  to  pathological 
change,  because  of  the  delicacy  of  its  ligaments  and  the  meagreness 
of  its  vascular  supply.  Occasionally  the  inflammatory  process  may 
invade  the  Fallopian  canal  (Fig.  573)  and  cause  more  or  less  injury 
to  the  facial  nerve,  with  resulting  paralysis.  This  occurs  with  special 
ease  in  those  cases  in  which  there  exists  a  defect  in  the  bone  between 
the  canal  and  the  tympanum  and  is  also  of  more  frequent  occurrence 
in  children,  because  of  the  natural  lack  of  complete  ossification  of 
the  parts.  If  the  structures  of  the  Eustachian  tube  are  gravely 
involved,  the  intensity  of  the  infection  may  bring  about  the  forma- 
tion of  an  abscess  in  the  walls  of  the  tube;  or  the  pus  from  the  tym- 
panum may  dissect  a  way  along  the  tube  walls  and  presently  appear 
as  a  gravitation  abscess  in  the  nasopharynx.  It  is  also  possible  that 
the  purulent  inflammation  may  extend  to  the  carotid  artery  through 
a  series  of  connecting  cells  lying  between  the  tympanum  and  the 
carotid  canal  (well  shown  in  a  specimen  in  the  author's  collection — 


Fig.  574. 


Probe  passed  through  chain  of  cells  behind  carotid  canal  and  communicating  with  the  tympanic 
cavity.  1.  Exterior  auditory  meatus,  posterior  wall.  2.  Aunulus  and  remnant  of  drum  membrane. 
3.  Round  window.  4.  Probe.  5.  Aditus.  6.  Stapes.  7.  Tensor  tympani  muscle.  8.  Carotid  canal. 
9.  Probe  showing  through  the  thin  wall  of  carotid  canal. 


Fig.  574)  and  opening  into  both,  or  through  a  dehiscence  in  the  bony 
wall  between  the  carotid  canal  and  the  tympanum;  should  this  occur, 
thrombosis  of  the  carotid  artery  may  result,  or  fatal  hemorrhage  ensue, 
as  in  Abbe's  case.  The  existence  of  a  similar  defect  in  the  bone 
between  the  tympanum  and  the  sigmoid  sinus  or  the  bulb  of  the 
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jugular  (Fig.  575)  may  likewise  result  in  the  direct  extension  of  the 
purulent  process  to  the  vein.  In  rare  cases,  pus  accumulating  about 
the  articulation  of  the  lower  jaw  may  ultimately  cause  erosion  of  the 
capsule  (Macewen). 

Fig.  575. 
6  7 


Dehiscences  in  the  bony  wall  between  the  tympanic  cavity  and  external  auditory  canal  and  the 
jugular  bulb,  filled  by  fibrous  tissue.  1.  Posterior  external  canal  wall.  2.  Dehiscences  both  sides  of 
annulus.  3.  Annulus.  4.  Carotid  canal.  5.  Stapes.  6.  Stapedius  tendon.  7.  Fossa  of  oval  window. 
8.  Promontory.  9.  Cell.   (From  a  specimen  in  the  author's  collection.) 

Certain  changes  in  the  mucous  membrane  sometimes  occur  as  a 
result  of  prolonged  suppuration,  such  as  deposits  of  lime  salts,  or, 
where  an  ulcerative  process  is  going  on,  with  the  formation  of  granu- 
lation tissue— usually  associated  with  caries  of  the  underlying  bone— 
the  formation  of  polypi  readily  follows.    In  278  cases  of  aural  polypi 
observed  at  the  Brooklyn  Eye  and  Ear  Hospital,  144  were  in  males 
and  134  in  females,  showing  a  slight  preponderance  in  favor  of  males. 
As  to  age,  about  as  many  were  found  in  patients  over  as  under  twenty 
years  of  age.    We  are,  therefore,  justified  in  thinking  that  neither 
age  nor  sex  has  much  to  do  with  the  formation  of  polypoid  growths, 
but  that  it  is  the  condition  existing  in  the  middle  ear  which  deter- 
mines their  formation.    Much  the  most  frequent  form  of  aural  polypi 
is  the  mucous,  next  the  fibrous,  and,  last,  the  myxoma— of  great 
rarity.    These  polypi  sometimes  contain  areas  either  of  calcification 
or  ossification.    As  to  the  frequency  with  which  polypi  occur  in  cases 
of  chronic  middle-ear  suppuration,  Bacon  states  that  in  234  cases 
of  chronic  suppuration,  polypi  were  found  in  24.    Polypi  are  not 
always  single,  several  may  coexist  in  the  same  ear.    Cases  m  which 
the  tympanic  attic  is  the  seat  of  the  disease,  with  perforation  of  the 
membrana  flaccida,  or  Shrapnell's  membrane,  frequently  produce  poly- 
poid enlargements. 

Presupposing  that  the  inflammatory  process  is  either  intense  or 
prolonged,  the  muco-periosteal  protective  lining  of  the  middle-ear 
cavities  naturally  tends  to  disintegrate,  thus  exposing  the  underlying 
bone  to  the  same  infective  attack.    This,  together  with  the  pressure 


THE  EAR. 

of  the  accumulating  purulent  secretion,  brings  about  caries  and 
necrosis  of  those  parts  of  the  bony  cellular  structure  of  leasl  vitality 
From  the  mucous  membrane  covering  the  tympanum,  the  inflamma- 
tion spreads,  by  continuity  of  structure,  through  the  aditus  to  the 
mastoid  antrum,  and  from  thence  into  the  larger  connecting  mastoid 
cells,  which  also  are  provided  with  a  mucous  membrane.  The  giving 
way  of  these  cell  walls  permits  the  purulent  collection  to  find  its  way 
into  the  surrounding  cells  which  may  have  no  direct  connection  with 
the  mastoid  antrum,  and  some  of  which  may  be  unprovided  with  a 
mucous  membrane;  or  the  inflammatory  process  may  extend  indirectly 
through  the  veins  or  lymphatics  into  these  isolated  cells  and  result 
in  a  localized  purulent  collection  which  does  not  communicate  with 
the  mastoid  antrum;  or,  without  the  formation  of  any  marked  col- 
lections of  pus,  the  intensity  of  infection 
may  produce  a  more  or  less  general  death 
of  the  bony  cellular  structure,  which  he- 
comes  darkly  discolored  and  friable. 
Coincidently  with  the  accumulation  of 
pus  and  death  of  bone,  nature  attempts 
to  form  a  line  of  demarcation  by  the 
proliferation  of  granulation  tissue  from 
the  still  living  tissues.  This  granula- 
tion tissue  becoming  exuberant,  we  have 
cavities  in  the  hone  filled  with  pus,  gran- 
ulation tissue,  and  the  detritus  of  decayed 
bone.  Sometimes  the  inflammatory  pro- 
cess extends,  at  the  same  time,  through 
a  series  of  small  cells  which  occasionally 
communicate  with  both  the  tympanum 
and  the  mastoid  cells. 

Occasionally  the  accumulation  of  pus 
in  the  antrum  or  adjacent  cells  easily 
finds  its  way  into  the  external  auditory 
canal,  because  the  bony  wall  between  is 
thin,  or  even  at  times  defective  (Fig.  576) ;  or  it  may  pass  along  a 
persistent  mastosquamosal  suture  to  the  soft  tissues  covering  the 
parts  back  of  the  auricle.  This  suture  (Fig.  577)  has  been  found 
present  by  Macewen  in  67  out  of  450  adult  temporal  bones.  Or  the 
pus,  having  gravitated  to  the  cells  in  the  mastoid  tip,  or  having 
formed  there  as  a  localized  collection,  may  penetrate  through  the 
thin  inner  wall  of  the  tip  into  the  digastric  or  occipital  grooves — a 
condition  first  noticed  by  Bezold,  of  Munich,  and  consequently 
named  Bezold's  mastoiditis. 

In  children,  the  pus  contained  in  the  tympanum  has  a  tendency  to 
dissect  off  the  periosteal  lining  of  the  posterior  and  superior  external 
auditory  canal  walls,  forming  a  channel  through  which  the  pus  escapes 
to  the  soft  parts  lying  behind,  above,  and  even  in  front  of  the  auricle. 
But  much  more  frequently,  the  pus  finds  its  way,  in  children  asinadults, 


Fig.  576. 


Imperfect  development  of  bony  walls 
of  external  auditory  canal.  1.  Tym- 
panic membrane.  2.  Anterior  wall  of 
canal  almost  absent.  3.  Hiatus  in  bony 
wall  under  annulus.  1.  Posterior  wall 
of  external  canal,  with  open  cells,  f>, 
and  an  opening  into  the  mastoid  cells. 
7.  Apex  of  mastoid  process.  (From  a 
specimen  in  the  author's  collection.) 
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firsl  to  the  mastoid  antrum,  and  thence,  by  the  destruction  of  the 
hone,  or  through  the  squamomastoid  fissure,  or  by  the  vessels,  ta 
the  outside  soft  parts.  Because  of  the  structural  peculiarities  of  the 
bone  in  children,  they  are  more  liable  to  have  necrosis  of  considerable 
portions  of  the  mastoid  process,  usually  in  the  form  of  a  sequestrum 
surrounded  by  pus  and  granulation  tissue. 


Fig.  577. 


Adult  temporal  bone  with  persistent  mastosquamosal  suture.  1.  Persistent  mastosquamosal 
■suture.  2.  Temporal  ridge.  3.  Suprameatal  spine.  4.  Mastoid  fossa.  (From  0.  Kiirner's  Die 
Eitrigen  Erkrankungen  des  Sehlafenbeins.) 

The  direction  usualty  taken  by  this  destruction  of  the  bony  parts 
is  toward  the  mastoid  process;  but,  exceptionally,  it  may  proceed 
inward  and  forward,  so  that,  as  Macewen  says:  "The  whole  of  the 
interior  of  the  petrous  bone  may  become,  in  extreme  cases,  hollowed 
out,  leaving  a  shell  externally.  The  labyrinth,  being  encased  in 
harder  bone,  resists  the  disintegrating  process.  Such  extensive  de- 
struction is  met  with  chiefly  as  a  tubercular  disintegration.  Occa- 
sionally both  petrous  bones  are  similarly  affected."  In  other  cases, 
it  may  spread  into  the  diploic  cells  lying  between  the  superior  wall 
■of  the  external  auditory  canal  and  the  inner  table  of  the  skull  forming 
the  floor  of  the  middle  cerebral  fossa ;  from  these  cells  it  may  extend 
to  those  present  in  the  posterior  root  of  the -zygomatic  process;  or, 
from  the  mastoid  process,  the  destruction  may  involve  the  diploic 
•cells  in  the  occipital  bone.  In  fact,  wherever  there  is  diploic  tissue 
in  the  vicinity  of  the  suppurating  middle  ear  there  exists  the  possi- 
bility of  extension  (Plate  XXXIV.),  especially  rapid  and  widespread 
if  the  inflammatory  process  is  tubercular  or  syphilitic. 

Very  generally  it  may  happen  that  the  persistent  irritation  of  a 
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Fig.  578. 


chronic  purulent  inflammation  limited  to  the  immediate  region  of 
the  tympanum  induces  a  condensing  osteitis  of  the  neighboring  bone, 
especially  that  of  the  mastoid  process.  This  condensation  of  the  bone 
has  been  denominated  "  eburnation,"  and  it  is  quite  a  common  con- 
dition wherever  the  suppurative  process  is  of  a  low,  tedious  type- 
but  it  does  not  by  any  means  necessarily  follow:  for  example,  the 
writer  did  a  radical  operation  upon  a  young  girl,  aged  nineteen  years, 
who  had  been  a  sufferer  from  chronic  purulent  otitis  media  since  an 
attack  of  scarlet  fever  in  infancy,  and  in  whom  there  existed  so  much 
atresia  of  the  external  auditory  canal  that  the  small  ear  probe  of 

Hartmann  was  inserted  with  difficulty,  pushing 
before  it  a  protruding  valve-like  mass  of  granu- 
lation tissue,  yet  the  mastoid  process  still  re- 
tained its  original  extremely  pneumatic  forma- 
tion. Nor  does  it  necessarily  follow  that  the 
ossicles  are  carious  in  cases  of  chronic  middle- 
ear  suppuration;  thus,  the  writer  has  removed, 
from  a  young  man  who  had  been  a  victim  of 
this  disease  since  childhood,  the  two  large  ossicles 
in  a  perfectly  healthy  state. 

Unfortunately,  however,  this  so-called  ebur- 
nation (Fig.  578)  of  the  bone  does  not  always 
take  place  at  every  point  iii  the  surrounding 
wall:  if  this  were  the  ease  an  efficienf  barrier 
would  be  raised  to  protect  the  intracranial  con- 
tents. More  often  a  carious  process  is  making 
inroads  at  some  localized  spot  that  is  destined 
to  render  abortive  all  of  nature's  efforts  to  guard 
her  citadel. 

The  carious  process  advancing  upon  the  bone- 
attacks  most  frequently  the  mastoid  process; 
next,  the  roof  of  the  tympanum  or  antrum;  next,  the  sigmoid  groove, 
and  least  frequently  the  posterior  wall  of  the  external  auditory 
canal,  or  the  floor  of  the  tympanic  cavity  toward  the  carotid  canal, 
or  the  jugular  fossa,  or  the  petrous  portion  of  the  temporal  bone. 

From  the  middle-ear  cavities  the  purulent  infection  spreads  to 
the  intracranial  structures  in  various  ways.  It  may  pass  along  a 
suture  to  the  dura  mater;  this  especially  in  children,  since  for  obvious 
reasons  the  lines  of  junction  of  the  ossific  centres  are  here  very  vas- 
cular. Again,  it  may  pass  through  the  minute  veins  which  form  com- 
munications between  the  middle  ear  and  the  superior  petrosal  and 
sigmoid  sinuses:  in  chronic  inflammation  of  the  middle  ear  these 
veins  become  enlarged  and  are,  therefore,  of  greater  importance. 
Again,  along  the  nerve  sheaths,  either  along  the  facial  or  through 
the  labyrinth  to  the  auditory  nerve  in  the  internal  auditory  meatus. 
Finally,  the  infection  may  spread  through  the  lymphatic  vessels  in- 
ward to  the  skull  contents. 
In  the  majority  of  cases  the  pathway  of  infection  is  visible  because 


Mastoid  process  of  com- 
pact tissue,  not.  pathologi- 
cal. Resembles  "eburna- 
tion." Mastoids  vary  m 
texture  between  l his  ami 
the  pneumatic.  (From  a 
specimen  in  the  author's 
collection.) 
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of  the  discoloration  of  the  bone,  its  carious  condition,  or  the  pres- 
ence of  a  fistula.  The  bone  is  turned  to  a  dark  greenish  or  blackish 
color.  Macewen  believes  that  ''the  right  side  of  the  head  is  more 
often  affected  by  intracranial  sequela?  from  otitis  media  than  the 
left." 

The  dura  abutting  upon  the  infected  bone  becomes  thickened, 
hypersemic,  cedematous,  and,  when  exposed  by  osseous  erosion,  cov- 
ered with  granulations.  If  the  pus  from  the  middle  ear,  under  press- 
ure, follows  the  breaking  down  of  the  bone,  the  dura  is  stripped  up 
and  a  so-called  extradural  abscess  is  formed  in  the  resulting  cavity 
between  the  dura  and  the  bone.  Such  extradural  abscesses  tend  to 
spread  upward  toward  the  vertex  rather  than  downward  toward  the 
base,  because  the  dura  is  more  loosely  attached  above.  Thus  the 
writer  recently  had  a  patient  whose  mastoid  process  was  intact;  but 
the  pus  from  the  middle  ear  passed  through  an  erosion  in  the  tegmen, 
dissected  off  the  dura  upward  to  about  two  inches  above  the  external 
auditory  canal  and,  at  a  point  one  and  three-quarter  inches  above, 
penetrated  through  both  tables  of  the  skull,  appearing  externally 
under  the  periosteum.    (Fig.  602.) 

At  other  times  there  is  produced  a  localized  pachymeningitis,  with- 
out the  loosening  of  the  dura  by  pus,  and  this  inflammation,  spread- 
ing to  the  other  membranes  of  the  brain,  with  the  evolution  of  more 
or  less  plastic  material,  may  cement  them  together  around  a  central 
core  of  infection  in  direct  connection  with  the  bone  disease.  Should 
an  accumulation  of  pus  take  place  in  this  central  core,  between  the 
pia  and  dura  mater,  and  surrounded  and  prevented  from  dissemi- 
nating by  the  plastic  effusion  uniting  the  brain  envelopes,  then  we 
have  what  is  commonly  called  a  subdural  abscess.  In  the  majority 
of  such  cases  there  occurs  coincidently,  or  directly. following,  a  super- 
ficial encephalitis,  with  or  without  ulceration. 

If  the  infective  material  gains  an  entrance  into  the  subdural  space 
through  the  dura  mater  before  this  adhesion  of  the  membranes  has 
occurred,  an  acute  leptomeningitis,  either  serous  or  purulent,  will  very 
probably  be  set  up.    In  the  serous  variety  of  leptomeningitis,  there 
is  hyperemia,  followed  by  the  exudation  of  clear  serum,  often  contain- 
ing flakes  of  fibrin,  leucocytes,  or  a  few  pus  corpuscles.    Such  an  effu- 
sion may  result  either  in  internal  or  external  hydrocephalus.  Macewen 
states  that  occasionally  such  subdural  effusions  may  be  localized.  In 
the  purulent  variety  there  is,  in  addition  to  the  hyperaania  and  serum, 
a  marked  exudation  of  leucocytes,  degenerating  in  places  into  purulent 
foci,  together  with  more  or  less  encephalitis.    Such  a  leptomeningitis 
tends  to  spread  rapidly  and  widely.    Infection  spreading  along  the 
perineural  sheaths  generally  gives  rise  to  leptomeningitis ;  thus  it  may 
pass  from  the  middle  to  the  internal  ear  and  from  thence  backward 
along  the  sheath  of  the  facial  and  auditory  nerves,  or  from  the  facial 
upward  and  forward  through  the  foramen  enclosing  the  great  petro- 
sal nerve.    In  young  children,  purulent  otitis  media  is  apt  to  give 
rise  to  purulent  leptomeningitis,  the  infection  passing  through  the 
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numerous  veins  and  nerve  sheaths;  this  is  especially  true  of  the  tuber- 
cular affection. 

As  has  been  said,  more  or  less  encephalitis  must  necessarily  be 
coincident  with  or  follow  close  upon  a  purulent  leptomeningitis, 
because  "of  the  intimate  relations'"  existing  between  the  pia  mater 
and  the  brain,  and  "'the  manner  in  which  the  bloodvessels  dip  into 
the  cerebral  substance,  carrying  along  with  them  their  investment 
of  the  pia  mater."  Also,  the  purulent  leptomeningitis,  extending 
along  the  pia  mater  where  it  dips  into  the  sulci,  may  bring  about  a 
collection  of  pus  in  these  sulci,  which  may  take  the  form  of  a  localized 
superficial  abscess  if  the  line  of  invasion  is  closed  by  plastic  adhesion 
of  the  membranes.  A  localized  encephalitis  adjacent  to  this  abscess 
usually  results  in  ulceration  of  the  brain  surface,  adding  to  the  size 
and  extent  of  the  abscess.  Such  an  abscess,  although  involving  the 
superficies  of  the  brain,  is  not  entitled  to  be  termed  a  brain  abscess; 
it  is  more  properly  an  ulceration. 

Fig.  579. 
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1.  Carious  opening  in  tympanic  roof.  2.  Thickened  dura  turned  back,  but  when  in  position 

covers  carious  opening.   (Bacon. J 

A  true  brain  abscess  is  brought  about  by  the  extension  of  the  infec- 
tion along  the  bloodvessels  into  the  brain  substance  proper,  inducing 
oedema  of  the  surrounding  brain  tissue,  with  exudation  of  leucocytes 
and  red  blood  corpuscles  in  varying  proportions.  As  the  oedema 
and  swelling  increase,  degeneration  of  the  nerve  tissue  ensues,  and 
there  finally  results  an  area  of  purulent  encephalitis;  in  other  words 
an  abscess  made  up  of  pus  and  disintegrated  brain  tissue.  It  some- 
times happens  that  the  death  or  necrosis  of  a  considerable  area  of 
cerebral  tissue  results  in  the  presence  of  sloughs  within  the  abscess. 
Such  sloughs  may  be  caused  by  infective  embolism  or  thrombosis 
of  the  main  vessel  supplying  a  portion  of  the  brain,  leading  to  ansemic 
gangrene;  embolism  of  the  main  veins  inducing  gangrene  from  the 
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intense  pressure  set  up  by  the  extravasation  due  to  the  blocking  of 
the  exits  of  the  blood  stream,  hemorrhagic  necrosis;  localized  pressure 
of  the  part  engorged,  with  extravasation  exerting  influences  upon 
the  neighboring  brain  tissue,  leading  to  its  disorganization  and  death, 
the  intensity  of  the  inflammatory  action  depending  on  the  nature 
of  the  micro-organisms,  inducing  rapidly  advancing  necrosis  (Mac- 
ewen).  The  brain  membranes  are  rarely  involved  in  such  a  slough. 
As  a  rule,  there  is  ocular  evidence  (Fig.  579)  of  the  pathway  taken 
by  the  infective  material  in  reaching  the  purulent  collection  within 
the  brain;  the  majority  develop  by  direct  extension  from  the  middle 
ear.  But  there  may  be  no  visible  tract,  the  infection  spreading 
inward  through  the  vascular  or  lymphatic  system. 

Tubercular  diseases  of  the  middle  ear  seldom  give  rise  to  brain  ab- 
scess; this  is  due  to  the  fact  that  they  are  more  apt  to  set  up  a  rapidly 
fatal  tubercular  leptomeningitis,  and  the  extensive  bone  destruction 
permits  of  free  escape  of  the  purulent  secretion. 

The  same  micro-organisms  have  been  found  in  the  purulent  collec- 
tions of  leptomeningitis  and  encephalitis  as  in  the  otorrhcea. 

The  brain  abscesses  caused  by  purulent  otitis  media  are  usually 
situated  in  the  temporosphenoidal  or  cerebellar  lobes,  and  are  much 
more  frequently  consequent  upon  the  chronic  than  upon  the  acute 
process  in  about  the  proportion  of  six  to  one. 

Abscesses  of  the  temporosphenoidal  lobe  range  in  size  from  a  few 
drops  to  a  number  of  ounces.  They  are  single  in  87  per  cent,  of  the 
cases,  according  to  Macewen.  Together  with  the  disintegration  and 
death  of  the  affected  brain  tissue,  the  surrounding  living  tissue  begins 
to  throw  out  material  which  is  eventually  transmuted  into  a  fibrinous 
membrane,  at  first  non-vascular,  but  later  supplied  with  bloodvessels 
and  of  a  very  low  grade  of  vitality.  Thus  a  capsule  is  formed,  which, 
when  complete,  generally  brings  the  suppurative  process  to  a  stand- 
still. How  long  it  may  take  a  capsule  to  form  is  dependent  upon  the 
character  of  the  inflammation.  Abscesses  three  weeks  old  have  been 
found  without  capsules.  In  acute  abscesses  the  surrounding  tissue 
is  actively  inflamed,  with  a  surface  flocculent,  shaggy,  and  irregular, 
decked  here  or  there  with  minute  sloughs.  The  escape  of  blood  from 
the  small  vessels  has  been  prevented  b)-  thrombosis  in  advance  of  the 
molecular  disintegration.  But  it  may  happen  that  disintegration  is 
so  rapid  that  thrombosis  does  not  occur,  and  then  bleeding  takes 
place  into  the  abscess  cavity.  In  older  abscesses  there  usually  exists 
a  rounded  capsule,  varying  in  thickness  from  one  to  more  than  five 
millimetres,  whose  internal  surface  is  generally  smooth,  while  the 
external  surface  is  rather  ragged  and  flocculent.  Occasionally  the 
periphery  of  the  capsule  is  reinforced  by  a  layer  of  connective  tissue, 
and  at  times  this  layer  is  more  or  less  calcified. 

The  contents  of  a  cerebral  abscess,  consisting  of  pus  and  disinte- 
grated brain  tissue,  is  usually  of  a  greenish-yellow  color.  When  there 
has  been  bleeding  into  the  cavity  the  color  is  dark  brown.  In  other 
cases  the  contents  may  be  thin,  serous,  fetid,  and  contain  many 
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Fig. 


minute  sloughs.  Sometimes  the  upper  part  of  the  abscess  cavity 
may  contain  more  or  less  fetid  gas. 

It  has  happened  that  another  abscess  may  form  outside  of  an 
encapsulated  abscess,  because  the  compression  and  consequent  irri- 
tation of  the  original  one  had  induced  a  purulent  encephalitis,  the 
encapsulated  abscess  remaining  intact.  Again,  the  inner  surface  of 
the  capsule  may  begin  to  granulate  with  the  production  of  more  pus 
and  the  enlargement  of  the  original  abscess. 

It  is  possible  for  a  cerebral  abscess  to  be  absorbed.  The  fluid  por- 
tion of  the  pus  may  become  absorbed,  and  newly  formed  vessels 
originating  from  the  living  brain  tissue  and  penetrating  the  capsule 
may  bring  about  the  absorption  of  the  purulent  debris  through 
phagocytic  action. 

Bi  'ain  abscesses  have  discharged  by  erosion  through  the  tegmen 
tympani  or  antri,  through  the  external  wall  of  the  skull,  and  through 

the  internal  wall  of  the  mastoid  cells.  But 
it  rarely  happens  that  a  cure  is  brought 
about  in  this  way. 

Usually  the  abscess  breaks  through  the 
surface  of  the  brain,  setting  up  an  acute 
leptomeningitis,  or  into  the  ventricles. 
fni^S^^^^  TM('  infective  process,  originating  in  the 

middle  ear,  sometimes  picks  out  a  course 
toward  the  sigmoid  groove,  and  when  it 
happens  that  the  osseous  wall  is  deficient 
at  any  point,  being  replaced  by  fibrous 
membrane  only,  the  infection  may  quickly 
extend  to  the  contained  sinus.  More 
usually,  caries  of  the  bony  wall  results  in 
erosion,  with  ultimate  exposure  of  thesinus. 
I  Fig.  580.)  Less  frequently,  as  there  are 
veins  from  the  tympanum  emptying  into 
the  sigmoid  and  petrosal  sinuses,  a  vein 
may  become  thrombosed  and  the  thrombus 
extend  into  the  sinuses;  this  generally  pro- 
duces thrombosis  of  the  sigmoid  sinus  first, 
extending  thence  into  the  other  sinuses,  but 
occasionally  the  petrosal  sinuses  are  first 
affected,  and  the  sigmoid  is  implicated  later 
as  a  result.  However,  very  few  cases  of 
sigmoid  sinus  thrombosis  occur  without 
extensive  disease  of  the  bone.  This  is 
especially  true  in  tubercular  affections  and 
in  carcinoma  auris.  As  the  right  sigmoid 
groove  is  generally  wider  and  deeper  and  is 
projected  more  outward  and  forward  than  the  left,  it  is  but  natural 
that  it  should  be  somewhat  more  frequently  affected. 

Infective  thrombosis  of  the  sigmoid  sinus  occurs  chiefly  in  adults. 


Part  of  skull  of  young  girl  who 
died  of  infective  sinus  thrombosis. 
Shows  internal  dural  wall  of  sinus 
reflected  back,  exposing  perfora- 
tion in  wall  of  sigmoid  groove ; 
also  the  dark,  discolored  appear- 
ance of  sinus  wall  curving  to  the 
edge  of  the  bone.  Arrow  points  to 
sinus.  (From  a  specimen  in  the 
author's  collection.) 
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exceptionally  in  children,  and  rarely  in  the  aged.  It  is  often  asso- 
ciated in  its  later  stages  with  meningitis,  and  not  infrequently  with 
cerebral  or  cerebellar  abscess. 

As  happens  in  all  cases  of  venous  thrombosis,  the  internal  endo- 
thelial lining  of  the  sinus  becomes  roughened  through  swelling,  soften- 
ing, disintegration  and  desquamation  of  the  cells,  and  the  fibrinous 
constituents  of  the  blood  current  find  a  lodgement  on  the  roughened 
surface;  the  mass  so  formed  gradually  encroaches  upon  the  lumen  of 
the  vessel  until  it  is  partially  or  wholly  occluded.  When  the  sinus 
is  wholly  occluded,  the  clot  spreads  for  a  greater  or  lesser  distance 
above  and  below,  and  so  effectually  stops  the  flow  of  blood  through 
the  sinus.    At  this  point  the  clot  may  become  organized,  the  virulence 


Fig.  581. 


Int.  jugular 
vein 


I  -Ingram  showing  the  communications  existing  between  the  superior  longitudinal  and  lateral 
sinuses  and  the  external  veins,  indicated  in  the  figure  by  *.  (Leube.) 

of  the  infection  having  exhausted  itself  naturally  or  because  of  opera- 
tive interference  with  the  affected  bone,  or  the  clot  may  begin  to  dis- 
integrate with  more  or  less  formation  of  pus.  This  disintegration 
results  in  a  purulent  fluid,  greenish  brown,  grumous,  and  often 
streaked  with  pus,  collecting  around  the  original  site  of  infection  for 
the  sinus,  and  beyond  this  in  both  directions,  upward  and  downward, 
there  usually  extends  a  healthy  clot.  In  some  cases,  sloughing  of  the 
external  wall  of  the  sinus  occurs,  with  evacuation  of  the  fluid  con- 
tents into  the  mastoid  process;  the  extension  of  the  obstructing  clot 
within  the  healthy  portion  of  the  sinus  preventing  any  hemorrhage, 


1124 


THE  EAR. 


as  a  rule.  Should  the  visceral  layer  of  the  sinus  become  affected)  an 
acute  leptomeningitis,  which  may  be  localized,  usually  results.  The 
bone  and  the  soft  tissues,  in  the  immediate  neighborhood  of  the  dis- 
integrating process  within  the  sinus,  get  to  be  dark  greenish  or 
brownish  in  color,  and  the  surface  of  the  bone  becomes  roughened 
or  eroded.  Finally,  softening  of  these  tissues  takes  place,  if  the  patient 
lives  so  long. 

Fig.  582. 


at  back  of  neck 

Diagram  showing  the  communications  existing  between  the  lateral  and  cavernous  sinuses 
and  the  external  veins,  indicated  in  the  figure  by  *.  (Leube.) 

The  infective  sinus  phlebitis  may  extend  downward  into  the  internal 
jugular  vein,  and  even  into  the  superior  vena  cava.  The  soft  tissues 
surrounding  the  affected  veins  may  become  oedematous  and  infiltrated 
with  plastic  material,  and  the  cervical  lymphatics  involved  form  a 
continuous  line  of  swelling  down  the  neck  under  the  deep  cervical 
fascia.  The  swollen  mass  may  undergo  purulent  disintegration,  form- 
ing an  abscess  in  the  neck,  sometimes  directly  connected  with  the 
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disintegrating  thrombus  within  the  vein.  Even  here,  however,  there 
exists  often  centrally  a  firm  thrombus  which  for  a  time  prevents 
further  dissemination  of  the  infective  material. 

Infective  material  may  be  carried  into  the  general  circulation  by 
way  of  the  internal  jugular  vein  or  by  way  of  the  posterior  condyloid 
vein,  the  occipital  sinus,  or  the  mastoid  vein,  which  communicates 
indirectly  with  the  subclavian  and  innominate  veins  without  passing 
through  the  internal  jugular.  (Figs.  581  and  582.)  Whiting  states 
that  "there  is  great  likelihood  that  general  infection  may  also  take 
place  by  lymphatic  absorption  of  the  pyogenic  organisms."  Macewen 
says,  "Infective  matter  may  spread  through  the  sinus  walls  into  the 
neighboring  parts,  where  it  may  be  taken  up  by  the  congested  vessels 
and  perivascular  spaces  and  carried  into  the  circulation." 

Within  the  skull  the  dura  may  be  stripped  up  from  the  bone  by 
purulent  exudation  or  by  the  evacuation  of  the  purulent  contents  of 
the  sinus,  and  the  pus  may  seek  an  exit  externally  by  way  of  the 
mastoid  foramen  or  through  the  posterior  condylar  foramen,  where 
it  forms  an  abscess  under  the  deep  fascia  in  the  upper  third  of  the 
posterior  cervical  triangle.  When  the  pus  forms  on  the _ visceral  side 
of  the  sigmoid  sinus,  it  may  gain  an  exit  through  the  anterior  condyloid 
foramen. 

Occasionally  the  cerebellar  veins  become  thrombosed,  thus  admit- 
ting pathogenic  organisms  into  the  cerebellum.  From  the  sigmoid 
sinus,  the  disease  may  take  its  way 
to  the  cavernous  sinus,  from  whence 
it  may  extend  along  the  ophthal- 
mic vein  into  the  orbit,  inducing 
a  purulent  cellulitis.  (See  Fig. 
582.) 

Septic  material  once  in  the  cir- 
culation is  carried  along  until  de- 
posited in  the  lungs,  brain,  intes- 
tines, or  muscular  structures;  least 
often  in  the  kidneys  or  liver. 
Wherever  the  septic  particles 
finally  lodge  there  results  a  metas- 
tatic abscess. 

There  exist  two  tracts  by  which 
the  infective  process  extends  from 
the  middle  ear  to  the  cerebellum. 
First  through  the  labyrinth  (Fig. 
583)  with  the  neighboring  portion 
of  the  mastoid  antrum ;  and  second, 
through  the  sigmoid  groove  and  sinus.  The  first  usually  leads  to 
abscess  in  the  median  portion,  while  the  second  leads  to  abscess  in 
the  lateral  portion  of  the  cerebellum.  . 

There  has  been  no  record  of  a  cerebellar  abscess  forming  in  less 
time  than  from  two  to  five  weeks.    These  abscesses  are  usually  small, 


Fig.  583. 


] 

View  of  middle  and  internal  ear  from  in 
front.  1.  Floor  of  tympanum.  2.  Membrana 
vibrans.  3.  Chorda  tympani  nerve.  4.  Handle 
of  hammer.  5.  Incus.  6.  Fallopian  canal.  7. 
Stapes.  8.  Vestibule  of  labyrinth,  with  open- 
ings of  semicircular  canals.  (From  a  specimen 
in  the  author's  collection.) 
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although  they  may  grow  so  large  as  to  have  a  capacity  of  four  ounces 
Only  one  case  has  occurred  before  the  fourth  year.  They  are  very 
rare  in  the  first  ten  years  of  life  and  after  thirty,  and  are  most  frequent 
between  the  ages  of  ten  and  thirty  years.  The  oldest  patient  was 
fifty-five_  years  old— a  female.  Koch  (Alderton's  translation)  be- 
lieves otic  abscesses  are  nearly  as  frequent  in  the  cerebellum  as  in 
the  cerebrum.  Koch  also  states  that  cerebellar  abscesses  occur  twice 
as  frequently  in  males  as  in  females.  There  is  a  slight  preference  for 
the  right  hemisphere— fifty-three  in  the  right  to  forty-eight  in  the 
left.  They  are  usually  situated  close  under  the  cortex,  the  cortex 
itself  usually  offering  an  appreciable  resistance.  In  a  series  of  44 
cases,  a  capsule  was  present  in  26  and  absent  in  18.  Multiple  abscesses 
were  found  in  16  out  of  78  fatal  eases,  6  were  multiple  abscesses  in 
the  same  hemisphere,  2  had  one  in  each  hemisphere,  1  had  set  up 
metastatic  abscesses,  and  7  had  another  abscess  either  in  the  tem- 
poral or  occipital  lobes.  As  with  the  other  intracranial  sequels  of 
purulent  otitis  media,  cerebellar  abscess  usually  follows  upon  the 
chronic  form;  in  only  15  out  of  100  cases  did  it  succeed  to  the  acute 
form. 

The  sigmoid  sulcus  is  the  usual  place  of  communication,  and  the 
majority  are  in  direct  contact  with  the  sigmoid  sinus,  which  is  often 
thrombosed.  In  63  out  of  76  cases  of  chronic  otorrhcea  with  cerebel- 
lar abscess  there  were  present  on  the  anterior  Avail  of  the  posterior 
Cranial  fossa  marked  and  important  changes.  The  area  of  attack  of 
the  carious  process  extends  from  the  superior  to  (he  inferior  border 
of  the  posterior  surface  of  the  pyramid,  and  from  the  posterior  edge 
Of  the  sigmoid  groove  to  the  anterior  edge  of  the  internal  auditory 
meatus,  occasionally  involving  the  tip  of  the  pyramid.  The  caries  is 
not  in  the  sigmoid  groove  in  the  majority  of  cases,  but  anterior  to  it. 
Koch  says  that  (he  situation,  position,  and  form  of  the  sigmoid  groove 
has  little  lo  do  with  the  genesis  of  cerebellar  abscess.  The  whole  de- 
velopment of  the  cerebellar  abscess  is  inward  into  the  medullary 
substance.  Cortex  abscesses  are  much  rarer  than  in  the  temporal 
lobe,  although  the  cortex  may  become  so  thinned  as  to  disappear,  and 
the  dura  or  tentorium  come  to  form  a  wall  of  the  abscess. 

Cerebellar  abscesses  seldom  contain  such  pieces  of  necrotic  brain 
tissue  as  do  temporal  abscesses.  The  contained  pus  is  usually  of  a 
creamy  consistency,  of  a  yellowish  or  greenish  color,  frequently  fetid, 
but  free  from  gas  bubbles.  Blood  clots  have  been  seldom  found. 
The  neighborhood  of  the  abscess  is  usually  microscopically  intact. 
Sometimes  there  is  a  surrounding  zone  of  red  or  white  softening,  in 
which  may  exist  small  hemorrhages  and  small  abscesses. 

In  several  instances  the  cerebellar  abscess  and  its  accompanying 
meningitis  have  produced  a  state  of  internal  hydrocephalus.  If  rup- 
ture occurs,  the  pus  may  enter  the  arachnoid  space,  setting  up  a  puru- 
lent leptomeningitis,  or,  a  cementing  of  the  meninges  previously  occur- 
ring, the  pus  may  form  a  subdural  abscess  by  spreading  between  the 
dura  and  the  brain,  especially  under  the  tentorium;  or,  and  this  is 


PLATE  XXXV. 
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Fig.  i.  Chronic  Serous  Catarrh  of  the  Middle  Ear.  Retraction  of  the 
Tympanic  Membrane,  with  Collection  of  Serous  Exudate  within  the  Tympanum  ;  Curved 
Fluid  tine  in  Front  of  the  Umbo, 

Fig.  2.  Acutu  Catarrhal  Otitis  Media.  Injection  of  the  Radiating  Capillaries  and 
the  Malleal  Plexus. 

Fig.  3.  Acute  Suppurative  Otitis  Media.  Marked  Bulging  of  the  Posterior- 
superior  Quadrant,  Hiding  Handle  of  Hammer :  Ecchymoses  in  the  Engorged  Tympanic 
Membrane. 

Fig.  .|.  Acute  SUPPURATIVE  Otitis  Media.  Tympanic  Membrane  Congested:  only 
the  Short  Process  and  Upper  Part  of  the  Manubrium  is  Visible ;  a  Small  Perforation  in 
the  Anterior-inferior  Quadrant,  through  which  could  be  seen  a  Pulsating  Light  Reflex. 

Fig.  5.  Chronic  Suppurative  Otitis  Media  (during  an  exacerbation).  Kidney- 
shaped  Perforation  with  Granulating  Edge ;  Mucous  Membrane  of  Tympanum 
Congested. 

Fig.  6.  Chronic  Suppurative  Otitis  Media.  Perforation  in  Shrapnell's  Mem- 
brane ;  Incus  Carious. 

Fig.  7.  Chronic  Suppurative  Otitis  Media.  Perforation  of  Shrapnell's  Membrane, 
through  which  Protrudes  a  Polypoid  Granulation  ;  Caries  of  the  Walls  of  the  Attic. 

Fig.  S.  The  Result  Following  Healing  of  a  Chronic  Suppurative  Otitis 
MEDIA.  Chalk  Deposits  in  Front  and  Behind  Manubrium;  Kidney-shaped  Cicatrix 
Occupying  Inferior  Half  of  Tympanic  Membrane. 

[  From  Briihl's  Atlas  der  Ohrenheilkuude.  ] 
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frequent,  a  fistula  forms  through  the  dura  to  the  petrous  bone.  Ex- 
ceptionally the  abscess  may  break  into  the  fourth  ventricle. 

Only  one  case  of  spontaneous  healing  of  an  otic  cerebellar  abscess 
has  been  noted,  the  healing  resulting  in  the  formation  of  a  thick  cic- 
atrix. 

Otitis  Media  Purulenta  Acuta.  This  form  of  otitis  media  is  a 
continuation  of  the  process  described  under  the  heading  of  serous 
exudation,  much  intensified  because  of  the  greater  virulence  of  the 
infection. 

Symptoms.  In  the  beginning  the  same  symptoms  make  their 
appearance:  hardness  of  hearing,  a  feeling  of  fulness  or  stuffiness, 
and  tinnitus,  which  is  much  more  marked.  The  tinnitus  is  of  a  hissing, 
roaring,  pulsating,  or  throbbing  character.  Pain  is  quickly  in  evidence ; 
it  is  usually  intense,  radiating  over  the  affected  side  of  the  head,  and 
seems  to  be  worse  at  night.  There  is  a  sense  of  heat  around  and 
in  the  ear,  together  with  a  feeling  of  numbness.  If  there  is  great 
intratympanic  pressure  the  patient  complains  of  dizziness  and  vertigo. 
The  bodily  temperature  rises  sometimes  to  101°  to  103°  F.,  and  occa- 
sionally there  is  delirium.  Sometimes  there  is  impairment  of  the 
senses  of  taste  and  smell.  In  children  the  condition  sometimes 
simulates  an  attack  of  meningitis,  the  temperature  rising  at  times 
to  105°  F.,  with  great  restlessness  and  screaming.  In  them  the 
attack  sometimes  begins  with  a  convulsion  or  vomiting.  In  infants 
the  hand  is  frequently  applied  to  the  affected  ear.  Some  patients 
refer  the  pain  to  the  teeth;  unless  the  attendant  is  acquainted  with 
this  fact  an  error  in  diagnosis  is  possible.  Those  patients  who  have 
a  defect  in  the  bony  wall  of  the  Fallopian  canal  may  experience  mus- 
cular twitchings  clue  to  irritation  of  the  facial  nerve;  rarely  facial 
palsy  may  appear,  due  to  the  same  condition. 

In  the  tubercular  form  of  the  affection  the  process  is  very  insidious, 
often  painless,  and  sometimes  exists  without  perforation  of  the  drum 
membrane.  In  these  cases  the  lymphatic  glands  around  the  auricle 
are  frequently  enlarged.  Caries  and  necrosis  of  the  ossicles  are  apt 
to  occur. 

Objectively,  there  is  noted  congestion  of  the  drum  membrane 
beginning  in  Shrapnell's  membrane,  along  the  posterior  of  the  hammer 
handle,  in  the  periphery  at  the  attachment  of  the  membrane  to  the 
annulus  tympanicus,  and  in  the  capillary  twigs  radiating  from  the 
periphery  toward  the  umbo,  the  rest  of  the  membrane  being  dull  gray 
and  lustreless.  (Plate  XXXV.,  Fig.  2.)  Soon  this  congestion  spreads 
over  the  whole  surface  until  the  drumhead  becomes  pink,  or  red.  or 
crimson.  If  the  infection  is  very  intense,  for  instance,  in  cases  caused 
by  the  grippe  or  sea-bathing,  the  capillary  twigs  may  rupture  and 
the  hemorrhage  raise  the  dermal  layer  until  quite  large  blood-blebs 
appear  on  the  outer  suface  of  the  drumhead  and  neighboring  parts  of 
the  canal  wall,  which  is  also  congested.  The  congestion  is  usually 
much  less  marked  in  tuberculous  cases.  Serous  or  purulent  exudation 
may  take  place  within  the  texture  of  the  drum  membrane,  forming 
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serous  cysts  or  localized  abscesses,  or  the  life  of  the  dermal  layer  tnav 
be  destroyed  so  that  it  finally  exfoliates.  Before  exfoliation  takes 
place  the  appearance  of  the  drum  membrane  is  apt  to  be  deceptive- 
one  might  think  that  the  dull  leaden  looking  drumhead  concealed 
no  active  inflammatory  process  within  the  tympanum;  but  the  use 
of  cotton  on  a  cotton-carrier  gently  rubbed  over  the  surface  removes 
the  exfoliating  dermal  layer,  leaving  behind  a  smooth  red  surface 
which  may  be  mistaken  for  a  polypus.  As  the  congestion  increases 
the  landmarks  normally  present  on  the  drum  membrane  are  obscured 
and  finally  become  invisible ;  thus,  the  light  reflex,  the  hammer  handle 
and  often  the  anterior  and  posterior  folds,  are  gradually  lost  to  view' 

The  increasing  quantity  of  fluid  in  the  tympanum  begins  to  exert 
pressure  on  the  tympanic  membrane,  which  begins  to  bulge  outwardly 
(Plate  XXXV.,  Fig.  3),  most  frequently  in  the  posterior  half,  but  some- 
times at  the  site  of  Shrapnell's  membrane,  or  both  of  these  sections 
may  be  involved.  Exceptionally,  bulging  may  not  appear,  although 
exudation  exists.  The  lymphatic  glands  behind  the  auricle  and  over 
the  Eustachian  tube  may  be  enlarged  and  tender,  especially  in  chil- 
dren, and  in  severe  cases  there  may  be  an  area  of  tenderness  over 
the  mastoid  antrum. 

Shortly,  unless  the  condition  is  relieved,  perforation  of  the  drum- 
head lakes  place  in  anywhere  from  a  few  hours  to  a  number  of  days. 
Immediately  following  perforation  a  discharge  makes  its  appearance; 
at  first  serous  or  serosanguinolent ,  it  soon  becomes  purulent  or  muco- 
purulent, except  in  cases  of  tuberculosis,  when  it  is  apt  to  remain 
thin  and  watery.  The  perforation  is  most  usually  situated  in  the 
inferior  half  of  the  tympanic  membrane;  exceptionally  in  Shrapnell's 
membrane,  if  the  inflammatory  process  is  most  intense  in  the  attic. 
(Fig.  569.)  The  perforation  is  generally  round,  unless  there  has  been 
marked  necrosis  of  tissue,  such  as  occurs  with  alarming  rapidity  in 
scarlatinal  otitis.  In  children  the  drum  is  naturally  thicker  than  in 
adults  and  the  lMistachian  tube  is  wider,  permitting  the  escape  of 
fluid,  for  both  of  which  reasons  perforation  may  fail  to  take  place 
or  occur  much  later  than  in  adults.  Even  in  adults  a  well-marked 
purulent  inflammation  may  exist  in  the  middle  ear  without  any 
perforation  of  the  tympanic  membrane. 

Generally,  after  perforation,  considerable  relief  from  the  subjective 
symptoms,  especially  pain,  is  experienced.  As  the  discharge  con- 
tinues, the  skin  of  the  external  auditory  canal  may  become  congested 
and  swollen  and,  in  children,  an  eczematous  dermatitis  extending  to 
the  auricle  may  be  set  up. 

Acute  purulent  otitis  media  seldom  leads  to  intracranial  complica- 
tions. Erysipelas,  usually  beginning  in  the  auricle,  has  been  noted 
as  a  complication,  and  may  extend  to  the  scalp  and  face,  occasioning 
considerable  constitutional  disturbance.  In  children  a  secondary 
otitis  externa  may  arise,  which  later  may  extend  to  the  mastoid  peri- 
osteum, forming  a  subperiosteal  mastoid  abscess.  The  most  frequent 
complication  is  that  of  mastoiditis. 
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The  inflammatory  process,  if  intelligently  treated,  tends  to  reso- 
lution in  from  a  few  days  to  as  many  weeks,  usually  with  the  return 
of  good  functional  ability.  The  perforation  heals  with  or  without 
the  formation  of  a  cicatrix.  In  some  cases  the  membrane  is  left 
permanently  thickened  or  in  parts  calcified,  from  interstitial  myrin- 
gitis, and  occasionally  adhesions  form  in  the  tympanum.  Should 
these  changes  occur,  the  hearing  may  be  considerably  impaired. 

The  prognosis  is  unfavorable  in  patients  suffering  from  cachexia, 
whether  scrofulous,  tuberculous,  or  syphilitic;  when  the  disease  occurs 
in  the  course  of  severe  attacks  of  influenza,  diphtheria,  or  the  exan- 
themata ;  and  when  the  inflammation  is  mainly  confined  to  the  attic, 
with  perforation  of  Shrapnell's  membrane. 

The  diagnosis  is  indicated  by  the  presence  and  course  of  the  symp- 
toms as  detailed.  The  presence  of  a  pulsating  light  reflex  on  the  sur- 
face of  fluid  at  the  fundus  of  the  canal  is  usually  taken  as  presump- 
tive evidence  of  the  existence  of  a  perforation  (Plate  XXXV.,  Fig.  4) ; 
but  it  may  be  due  to'  the  great  vascular  tension  within  the  tympanum 
transmitted  through  the  drum  membrane.  If  stringy  mucus  is  found 
in  the  discharge  it  must  certainly  have  come  from  the  tympanum 
through  a  perforation.  Inflation  of  the  middle  ear  may  cause  a 
blowing,  bubbling,  or  hissing  whistle  when  a  perforation  exists,  unless 
that  perforation  is  situated  in  Shrapnell's  membrane,  or  in  a  portion 
of  the  membrane  covering  a  part  of  the  tympanum  shut  off  from 
the  Eustachian  tube  by  adhesions.  Suction,  exerted  by  means  of 
Siegle's  otoscope,  or  inflations  of  the  middle  ear,  may  show  the  pres- 
ence of  a  perforation  by  the  appearance  of  discharge  in  a  canal  which 
has  previously  been  thoroughly  dried. 

Barr  well  says  that  "obscure  illness  in  young  children,_  consisting 
of  feverishness,  irritability,  and  symptoms  of  cerebral  disturbance, 
are  sometimes  explained  by  the  ultimate  appearance  of  a  discharge 
from  the  ear."  Occurring  in  the  course  of  infectious  diseases,  its 
appearance  is  usually  marked  by  a  sudden  accession  of  temperature. 

In  the  tuberculous  form  the  perforation  tends  to  enlarge  by  the 
melting  away  of  its  edges,  the  tissues  are  pale,  and  granulations  are 
rarely  present,  My  colleague,  Dr.  Burnett  C.  Collins,  found  only 
4  cases  in  which  the  middle  ear  was  involved  in  62  patients  with 
well-marked  tuberculosis.  This  is  about  the  proportion  usually 
reported. 

The  treatment  of  acute  suppuration  of  the  middle  ear  may  be 
divided  into  that  appropriate  to  the  condition  before  perforation 
and  that  after.  While  there  are  many  methods  of  treatment  m 
vogue  among  aurists  in  general,  most  of  which  are  of  value  in  appro- 
priate cases,  the  writer  believes  that  the  object  of  this  article  will 
best  be  met  by  confining  his  description  to  those  methods  which  he 
habitually  uses  in  his  own  private  and  hospital  practice  and  which 
have  stood  the  test  of  his  experience.  He  does  not  believe  in  the 
use  of  the  various  anodyne  instillations  or  suppositories  sometimes 
recommended  for  use  in  the  external  auditory  canal.    The  patient 
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should  be  put  upon  a  light  but  nutritious  diet,  alcohol  and  tobacco 
and  coffee  should  be  denied  and,  if  possible,  rest  at  home  should  he 
enjoined.  A  mild  cholagogue  laxative  should  be  administered  at 
the  very  beginning,  and  when  narcotics  arc  given  for  pain  the  con- 
stipating tendency  should  be  overcome  by  the  simultaneous  exhi- 
bition of  a  laxative. 

When  there  is  marked  fever,  aconite  in  small  and  repeated  doses 
is  of  great  value,  preferably  the  tincture  in  minim  or  half-minim 
doses  hourly.  There  is  rarely  any  time  to  correct  errors  in  the  general 
health.  The  inflammatory  condition  existing  in  the  nasopharyngeal 
cavities  should  receive  the  indicated  treatment .  Very  gentle  politzer- 
ization is  sometimes  of  great  benefit  in  the  very  earliest  stage,  before 
there  is  much  exudation  and  bulging;  afterward  it  often  (Iocs  harm 
by  increasing  tension  and  driving  the  infected  exudate  into  the  fur- 
thest recesses  of  the  middle-ear  cavities.  Politzerization  should  only 
be  used  after  a  thorough  and  painstaking  cleansing  of  the  nasopharynx. 

Local  bloodletting,  by  means  of  Bacon's  artificial  leech  (  Figs.  559 
and  560)  or  by  the  live  Swedish  leech,  is  frequently  of  great  value,  but 
should  only  he  used  in  sturdy,  plethoric  patients,  never  in  those  who  art1 
weak  or  ansemic.  They  are  to  lie  applied  either  immediately  in  front 
or  behind  the  auricle,  as  close  to  it  as  possible,  and  from  two  to  four 
of  the  natural  leeches  must  he  used  to  obtain  much  of  an  effect.  After- 
ward, if  it  is  desirable  to  encourage  hemorrhage,  the  bleeding  may 
be  prolonged  by  the  use  of  lukewarm  water.  The  bleeding  is  usually 
well  controlled  by  pressure;  but  occasionally  styptics  have  to  be  used. 
Needless  to  saw  the  skin  before  application  and  the  wounds  after- 
ward should  he  rendered  aseptic. 

From  the  beginning  heat  should  he  applied  to  the  ear,  either  by 
means  of  the  hot-water  bag,  the  hot-water  douche,  or  both.  A  mild 
antiseptic  may  he  added  to  the  douche.  The  writer  believes  the 
thorough  drying  out  of  the  external  auditory  canal,  after  each  douch- 
ing, to  he  of  the  utmost  importance  if  the  skin  of  the  external  ear  is 
to  be  maintained  in  a  healthy  state.  This  drying  should  be  done 
by  means  of  cotton  pledgets  formed  on  a  cotton-carrier,  then  removed 
from  the  carrier  and  gently  introduced  into  the  ear  canal.  The 
douching  is  to  be  repeated  every  two  hours,  and  between  times  the 
hot-water  bag  should  be  applied  frequently.  In  the  intervals  a  soft 
wad  of  cotton  should  be  placed  in  the  concha  to  protect  from  draughts. 
At  night  the  patient  should  sleep  with  the  head  high,  on  two  or  three 
pillows. 

The  writer  would  heartily  indorse  the  remarks  of  Duel,  which  are 
as  follows:  "  In  diphtheria  and  the  exanthemata  the  only  way  to  be 
sure  that  an  acute  otitis  is  not  developing  is  by  daily  inspection  oi 
the  tympanic  membrane.  Inasmuch  as  this  is  impracticable,  it  would 
seem  wise  to  have  the  canal  sterilized  daily  by  irrigations  with  1:  1000 
bichloride  solutions  in  order  to  avoid  infection  in  those  cases  where 
spontaneous  rupture  occurs  without  warning  symptoms."  Every 
medical  attendant  on  a-  severe  case  of  these  diseases  should  feel  a 
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moral  obligation  to  have  a  competent  aurist  periodically  examine 
his  patient's  ears,  at  least  as  frequently  as  once  a  week,  since  the  field 
of  prophylaxis  here  is  as  broad  as  that  of  treatment.  Many  a  child 
consigned  to  the  despair  of  a  postscarlatinal  or  postdiphtheritic 
chronic  otitis  has  good  grounds  for  condemning  the  criminal  negli- 
gence of  his  family  physician. 

Incision  of  the  tympanic  membrane  under  the  most  careful  anti- 
septic precautions,  including  thorough  treatment  of  the  external  ear 
canal,  is  always  indicated  in  the  case  of  intense  pain  unrelieved  by 
treatment.  Also,  in  the  writer's  opinion,  whenever  there  is  bulging, 
however  slight,  if  accompanied  by  pain.  It  is  undoubtedly  true 
that  in  the  majority  of  cases  we  wait  too  long.  Early  incision  ensures 
an  aseptic  field  and  a  probably  lessened  intensity  of  infection;  this 
is  especially  true  in  influenza,  diphtheria,  and  the  exanthemata. 
Early  incision  has  the  added  value  of  ensuring  against  tissue  necrosis 
and  of  being  at  the  point  of  election  for  the  most  efficient  drainage. 

The  operation  of  incising  the  drum  membrane  is  preferably  begun, 
under  the  use  of  nitrous  oxicle  anaesthesia,  near  the  posterior  border, 
on  a  level  with  the  umbo,  and  carried  around  parallel  to  the  inferior 
border  until  a  point  is  reached  anteriorly  at  the 
end  of  a  line  drawn  through  the  point  of  begin- 
ning and  the  umbo;  in  other  words,  the  whole  in- 
ferior half  of  the  drum  membrane  is  turned  into  a 
flap.    (Fig.  584.)    The  knife  should  be  a  straight 
or  curved  bistoury,  and  should  be  carried  through 
the  membrane  only,  not  so  deeply  as  to  score  the 
inner  tympanic  wall.    If  there  is  bulging,  the  cut 
is  to  be  so  modified  as  to  include  the  most  de- 
pendent part  of  the  bulge.    An  entirely  different  "panilTmembrane. 
form  of  incision  is  indicated  when  the  attic  is  in- 
volved, with  bulging  of  Shrapnell's  membrane.    Here  the  writer  be- 
lieves in  carrying  a  bistoury  from  just  above  the  short  process  of  the 
hammer  upward  and  inward,  to  divide  any  folds  of  mucous  membrane 
until  the  bony  edge  of  the  superior  canal  wall  is  reached,  whence  the 
incision  is  continued  along  the  junction  of  the  posterior  and  superior 
canal  wall  to  and  including  the  part  overlying  the  mastoid  antrum. 
Spontaneous  rupture  does  not  always  provide  for  drainage  efficiently ; 
in  which  case  the  perforation  should  always  be  enlarged  along  the 
lines  above  indicated. 

Following  early  incision,  and  only  when  done  under  the  strictest 
antiseptic  precautions,  the  writer  habitually  introduces  a  slender 
gauze  wick  up  to  the  fundus  of  the  canal,  being  careful  not  to  pack 
it  into  the  canal,  then  loosely  packs  gauze  into  the  concha,  and  covers 
the  dressing  with  a  layer  of  absorbent  or  raw  cotton,  held  m  place 
by  a  strip  of  zinc  oxide  plaster  attached  to  the  auricle.  This  dressing 
should  be  renewed  at  intervals  of  twelve  hours  for  the  first  few  dress- 
ings, the  discharge  being  removed  each  time  by  aseptic  cotton  pledgets, 
and  often  the  ear  is  found  to  be  healed  after  a  few  treatments.    If  the 
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gauze  wick  is  saturated  at  each  dressing  and  the  irritation  in  the 
middle  car  and  canal  increases,  this  form  of  treatment  must  be  dis- 
continued in  favor  of  syringing.  Some  cases  do  well  simply  by  drying- 
out  the  canal  at  frequent  intervals— every  three  hours— by  means  of 
pledgets  of  absorbent  cotton,  without  syringing. 

The  ear  failing  to  do  well  under  the  above  methods,  then  resort 
must  be  had  to  syringing.  As  the  main  object  of  syringing  is  to  re- 
move the  discharges,  this  is  best  accomplished  at  home  by  the  use  of 
the  hand  syringe,  either  a  Davidson  or  a  Goodyear  one-ounce  hard- 
rubber  ear  syringe  (Fig.  585)  or  a  Davidson  aural  and  ulcer  soft-rubber 
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Ear  syringe  ;  hard  rubber. 

bulb  syringe.  (Fig.  580.)  The  douche  in  the 
patient's  hand  rarely  meets  the  indications  at 
this  stage.  A  pint  of  hot  water  should  be  used  at 
one  sitting,  and  the  sittings  should  be  at  inter- 
vals of  two  or  three  hours.  The  auricle  should 
be  held  out  from  the  side  of  the  head  and  the 
nozzle  of  the  syringe  introduced  to  just  within 
the  external  orifice  of  the  canal.  Any  of  the 
antiseptics  in  ordinary  use,  boric  acid,  bichloride 
of  mercury,  or  carbolic  acid  may  be  added  to  the  water,  which 
should  always  be  boiled  before  use.  No  effervescent  remedy,  such 
as  peroxide  of  hydrogen,  should  be  employed  in  acute  cases,  for 
obvious  reasons.  The  writer  prefers  the  bichloride  of  mercury  solu- 
tion, when  he  does  not  use  ordinary  sterile  water,  in  strengths  of  from 
1 :  3000  to  1 : 5000.  The  syringe  between  treatments  should  be  placed 
in  a  solution  of  carbolic  acid  or  bichloride  of  mercury,  having  pre- 
viously been  tilled  from  the  solution.  Always  after  syringing,  the 
ear  canal  should  be  gently  but  thoroughly  dried  out  by  means  of 
pledgets,  of  aseptic  absorbent  cotton,  and  a  soft  wad  of  cotton  should 
be  placed  in  the  concha.  The  injected  fluid  sometimes  enters  the 
middle  ear,  the  Eustachian  tube,  and  the  throat,  in  which  case  care 
should  be  taken  to  use  only  the  milder  antiseptics. 

The  writer  does  not  believe  in  the  use  of  powders  in  acute  cases; 
they  blur  the  picture  and  are  prone  to  lead  to  retention. 

Some  politzerization,  at  intervals  of  one  to  three  days  after  free 
incision,  is  generally  very  beneficial. 

After  the  subsidence  of  the  inflammatory  process  and  the  healing 
of  the  perforation,  the  ear  should  be  inflated  gently  from  time  to 
time  and  a  soft  cotton  wad  worn  in  the  concha.  Precautions  should 
be  taken  against  those  things  likely  to  cause  recurrence  of  the  trouble, 
such  as  exposure  to  cold  or  bathing  the  head. 
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Otitis  Media  Purulenta  Chronica.  When  the  acute  process  per- 
sists for  a  period  longer  than  five  or  six  weeks  it  is  usually  considered 
to  have  entered  into  the  chronic  phase. 

Hardness  of  hearing,  of  varying  degree,  is  usually  present;  but  it 
is  by  no  means  invariable.  The  hardness  of  hearing  is  clue  to  presence 
of  secretion,  to  swelling  of  the  soft  parts,  to  existence  of  newly  formed 
fibrous  tissue  in  the  shape  of  adhesions  or  bands,  to  rigidity  of  the 
ossicular  articulations,  to  presence  of  granulations  or  polypoid  growths, 
or  to  accumulation  of  cholesteatomatous  masses.  The  existence  of  a 
perforation  has  little  to  do  with  the  loss  of  hearing.  Painful  sensa- 
tions are  not  usually  present  unless  there  is  retention  of  purulent 
products  or  an  infection  of  the  structures  of  the  external  ear  canal. 
Sometimes  there  is  complaint  of  more  or  less  dull  headache,  especially 
by  weak  and  anemic  patients.  Noises  in  the  ear  or  head  are  not 
prominent,  as  a  rule,  and  are  often  absent.  Dizziness  or  vertigo  at 
varying  intervals  is  an  element  in  certain  cases. 

Objectively,  enlargement  and  tenderness  of  the  lymphatic  glands 
in  the  neighborhood  of  the  ear  is  often  noticed,  particularly  in  children ; 
if  the  infection  is  severe,  even  the  deep  cervical  lymphatic  glands  may 
be  involved.    The  skin  of  the  auricle  and  canal  may  be  the  seat  of  a 
dermatitis  or  an  eczematous  inflammation,  and,  in  children,  a  pustular 
eczema  may  spread  to  the  side  of  the  face,  due  to  the  irritating  quali- 
ties of  the  discharge.    The  discharge  varies  in  character  from  thin 
serous  or  serosanguinolent  to  purulent  or  bloody ;  often  fetid  if  the 
parts  are  not  kept  scrupulously  clean.    Especially  in  children  these 
discharges  may  enter  the  pharynx  through  the  Eustachian  tube  and 
bring  about  a  general  toxaemia.    The  drum  membrane  is  perforated, 
thickened,  or  calcareous  in  parts,  and  of  a  grayish  or  pinkish  color. 
The  perforation  is  usually  single;  rarely,  a  number  may  coexist  in  the 
same  membrane.    The  perforations  (Plate  XXXV.,  Fig.  5)  are  round, 
ovoid,  or  kidney-shaped  and  may  have  granulating  edges.  Sometimes 
the  edges  are  adherent  in  places  to  the  inner  tympanic  wall.  When 
the  perforation  is  in  Shrapnell's  membrane  the  outline  may  be  irregu- 
lar from  erosion  of  the  bony  margin,  the  pars  epitympanica.  Perfora- 
tions are  usually  situated  in  the  lower  or  posterior  halves  of  the  mem- 
brane.   The  drum  membrane  is  probably  never  entirely  destroyed. 
Through  the  perforation  may  be  seen  the  intratympanic  structures 
existing  opposite  its  location,  more  or  less  modified  by  the  inflamma- 
tory process.    The  mucous  membrane  lining  of  the  tympanum  may 
be  thickened,  or  granular,  or  ulcerated ;  it  is  usually  red  in  color  from 
congestion.     In  very  old  or  sluggish  cases  the  mucous  membrane 
may  be  grayish  or  yellowish  in  color.    There  is  often  present  carious 
degeneration  of  portions  of  the  bony  walls  of  the  tympanum  or  of  the 
ossicles.  Granulations  and  polypi  (Plate  XXXV.,  Fig.  6)  are  frequently 
seen  protruding  through  the  perforation,  especially  when  the  attic 
is  involved  and  the  perforation  is  in  Shrapnell's  membrane.  Very 
rarely  these  granulations  may  be  an  outgrowth  from  the  dura  exposed 
by  osseous  erosion. 


I  L34 


THE  EAR. 


The  diagnosis  is  made  by  the  history  and  the  presence  of  the  above 
symptoms,  subjective  and  objective.    The  element  of  tuberculosis  is 
indicated  by  a  gradual  melting  away  of  the  tissues  of  the  drum  mem- 
brane and  tympanum,  the  constitutional  condition  of  the  patient 
and  the  presence  of  the  tubercle  bacillus  in  the  discharge. 

The  prognosis  depends  to  a  considerable  extent  upon  the  state  of 
health  of  the  patient,  there  being  always  less  chance  of  a  cure  in  those 
afflicted  by  the  tubercular,  scrofulous,  or  syphilitic  diathesis.  So 
long  as  the  process  persists  there  is  always  danger  to  life  from  intra- 
cranial complications.  The  business,  habits,  and  position  in  life  of 
the  patient  exert  more  or  less  influence;  the  more  favorable  these  are, 
the  better  the  chance  of  recovery.  Certain  conditions  obtaining  in 
the  affected  parts  adversely  influence  the  progress  toward  healing; 
thus,  the  presence  of  granulations  or  polypi  indicating  a  deep-seated 
affection,  atresia  of  the  external  auditory  canal,  retained  and  de- 
composing purulent  or  cholesteatomatous  material,  and  caries  or 
necrosis  of  the  osseous  walls  or  ossicles.  The  lack  of  intelligent  home 
treatment  very  greatly  militates  against  a  favorable  prognosis,  as 
does  also  failure  w  ith  long-continued  treatment. 

The  prognosis  as  to  the  maintenance  of  hearing  depends  upon  the 
amount  of  interference  with  the  vibrating  power  of  the  sound-con- 
ducting apparatus.  As  none  of  the  middle-ear  structures  except  the 
membranes  of  the  round  and  oval  windows,  together  with  the  foot- 
plate of  the  stapes,  is  absolutely  essential  to  function,  we  hence 
quite  frequently  see  patients  who  hear  well,  notwithstanding  the 
loss  of  (lie  drum  membrane  and  larger  ossicles.    Such  obstacles  to 

hearing  as  inspissated  secretion,  polypi,  and 
the  presence  of  fibrous  bands  and  adhesions 
are  always  susceptible  to  removal,  with  im- 
provement of  function. 

When  healing  of  the  middle-ear  inflamma- 
tion takes  place  with  a  persistence  of  the 
perforation,  t  he  edges  cicatrizing,  t  he  so-called 
"dry  perforation"  results,  and  the  patient  is 
more  exposed  to  a  recurrence  than  when  the 
perforation  is  closed  by  cicatricial  tissue. 
Closure  of  the  perforation  sometimes  lessens 
the  hearing  ability.  It  is  not  impossible 
sometimes  to  bring  about  the  cicatrization  of 
very  old  perforations,  even  when  of  consider- 
able size. 

There  are  certain  sequelae  which  may  result 
from  a  chronic  purulent  inflammation  of  the 
middle  ear.  Thus  may  be  mentioned  aural 
polypi,  periostitis  of  the  mastoid  process,  mastoid  abscess,  choles- 
teatomatous tumors  within  the  mastoid  process,  facial  paralysis, 
labyrinthitis  (especially  in  syphilitic  subjects),  and  the  various  intra- 
cranial infective  lesions.    The  semicircular  canals  (Fig.  587)  are 


Flo.  587. 


View  of  tympanic  attic  from 
above.  1.  External  wall  of  attic 
or  parsepitympanica.  i.  Hum- 
mer head.  3.  Incus.  4.  Fallo- 
pian canal  for  facial  nerve.  5. 
Vertical  semicircular  canal.  6. 
Horizontal  semicircular  canal. 
7.  Antrum.  8.  Incudo-stape- 
dlal  joint.  Folds  of  membrane 
nearly  shut  oil'  the  attic  from 
the  atrium.  (From  a  specimen 
in  the  author's  collection.) 
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sometimes,  although  rarely,  affected,  disturbances  of  equilibrium  and 
giddiness  being  produced.  A  facial  paralysis  arising  from  middle-ear 
disease  is  a  lesion  of  the  nerve  and  is  usually  much  more  complete 
than  when  the  cause  is  in  the  central  nervous  system;  in  the  latter 
the  patient  can  generally  close  the  eyelids,  and  the  face  is  not  so 
expressionless. 

The  appearance  of  the  drum  membrane  after  healing  varies  greatly. 
It  may  be  thickened  and  opaque,  may  contain  calcareous  plaques 
(Plate  XXXV.,  Fig.  7),  may  be  adherent  in  places  to  the  inner 
structures,  may  present  cicatrices  (Plate  XXXV.,  Fig.  7)  which  are 
darker  in  color,  with  well-defined  edges,  may  be  atrophied  in  spots, 
or,  finally,  may  present  one  or  more  "dry  perforations." 


Fig.  588. 


o 


Blake's  polypus  snare. 


In  the  treatment  of  chronic  suppuration  of  the  middle  ear  the  first 
essential  is  thorough  cleanliness  of  the  accessible  parts.  Next  comes 
the  establishment  of  as  perfect  drainage  as  possible,  and,  finally,  the 
removal  of  diseased  tissue  when  not  contraindicated.  In  order  to 
meet  the  first  two  indications  it  is  essential  that  any  marked  fibrous 
atresia  or  stenosis  of  the  external  ear  canal  should  be  remedied.  Also 
that  any  polypi  or  polypoid  granulations  should  be  removed.  Polypi, 
if  large,  should  be  removed  by  the  aural  snare,  Blake's  (Fig.  588) 


Fig.  589. 


Hartmann's  ear  forceps  with  cutting  edge. 

being  a  convenient  form,  under  cocaine  anaesthesia.  Polypoid  granu- 
lations may  be  removed  by  the  sharp  curette  or  by  Hartmann's 
curette-forceps  (Fig.  589)  or  by  the  use  of  caustics.    After  the  re- 
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moval  of  a  polyp  the  base  should  be  treated  by  curettage  or  cauter- 
ization. In  applying  caustics  to  granulations  care  must  be  exercised 
not  to  touch  the  skin  of  the  external  ear  canal  or  any  other  part 
than  the  granulation;  the  granulating  surface  should  first  be  thor- 
oughly dried  and,  after  the  cauterizing  application  has  been  lefl 
sufficiently  long  to  produce  the  desired  effect,  the  excess  should  be 
syringed  out.  The  usual  caustics  employed  arc  chromic  acid,  tri- 
chloracetic acid,  or  the  solid  stick  of  nitrate  of  silver.  A  small  bead 
of  the  solid  silver  stick  or  of  the  chromic  or  trichloracetic  acid  crystals 
should  be  fused  on  the  end  of  a  probe  previously  heated  over  an 
alcohol  lamp.    In  sensitive  patients  the  parts  should  first  be  cocain- 


FlG.  590. 


Author's  canula  and  pus  basin  in  use. 


ized.  Always  wait  for  the  slough  to  separate  before  reapplying. 
The  parts  should  be  made  as  aseptic  as  possible  before  any  of  these 
operations,  to  guard  against  infection.  It  should  always  be  borne 
in  mind  that  the  granulations  may  be  an  outgrowth  from  the  exposed 
dura,  and  an  attempt  should  be  made  with  the  probe  to  discover  the 
true  condition  before  undertaking  any  measures.  Chromic  acid  ap- 
plied to  granulations  in  the  region  of  the  Fallopian  canal  caused  an 
attack  of  herpes  facialis  from  irritation  of  the  nerve  in  one  of  the 
writer's  patients;  in  another  patient  it  set  up  an  intense  localized 
inflammation  involving  the  facial  nerve,  which  lay  exposed  under- 


PURULENT  INFLAMMATION  OF  THE  MIDDLE  EAR.  1137 


Fig.  591. 


neath  the  granulations,  and  caused  a  facial  palsy,  relieved  only  by  the 
radical  operation.  If  the  perforation  is  too  small  or  pouting,  it  should 
be  enlarged  by  excision,  including  a  sufficient  portion  of  the  surround- 
ing drum  membrane.  During  the  period  that  these  measures  to  secure 
drainage,  where  necessary,  have  been  instituted,  the  parts  should 
be  kept  clean  by  syringing  at  home  and  at  the  office,  after  the  method 
described  in  the  treatment  of  the  acute  process.  Likewise,  attention 
should  be  devoted  to  the  removal  of  any  pathological  conditions  in 
the  nasopharyngeal  cavities,  especially  adenoids  in  children.  Coinci- 
dently,  improvement  in  the  general  health  should  be  brought  about, 

if  possible.  .  . 

For  routine  cleansing  at  the  office,  the  writer  is  very  iond  oi  an 
apparatus  (Fig.  590)  that  he  has  devised  for  use  instead  of  the  ordin- 
ary ear  syringe.    This  appa- 
ratus consists  of  an  Alpha  "  E  " 
continuous  flow  syringe,  made 
by  Parker,  Stearns  &  Sutton, 
of  New  York,  weighted  at  the 
inlet  to  keep  it  in  the  solution, 
and  provided  at  the  nozzle 
with  from  two  to  three  feet 
of  small  rubber  tubing  which 
carries  the  solution  to  a  glass 
or  metal  canula  for  introduc- 
tion within  the  ear  canal.  For 
ordinary  syringing  the  glass 
surgical  nozzle  answers  very 
well.    Under  illumination  this 
canula  is  carried  well  within 
the  orifice  of  the  canal.  The 
returning  solution  is  caught  in 
the  pus  basin  devised  by  the 
writer,  which  has  an  outlet  in 
the  bottom  fitted  by  means  of 
a  water-tight  joint  to  a  hollow  . 
metal  tube  from  six  to  eight  inches  long  and  about  one-halt  inch _  m 
diameter.    This  metal  tube  serves  the  purpose  of  a  handle  tor  the 
patient  to  use,  and  has  a  half-inch  rubber  tube  attached  to  its  lower 
end  to  carry  the  liquid  into  the  waste  receptacle.    (Fig.  591.)  _ 

At  each  visit  the  ear  should  be  thoroughly  cleansed  by  syringing 
with  any  good  mild  antiseptic  solution.  This  procedure  is  much 
aided,  whenever  the  tympanic  mucous  membrane  is  swollen  or  hyper- 
trophied,  by  syringing  out  the  discharge  in  the  canal,  then  drying 
and  applying  to  the  mucous  membrane  a  1:5000  solution  of  adre- 
nalin chloride.  In  a  few  minutes  the  mucous  membrane  will  so 
shrink  that  a  further  syringing  will  empty  many  of  the  tympanic 
recesses  which  otherwise  could  not  be  reached,  and  so  further  the 
effect  when  a  remedial  application  is  made.    The  tympanic  cavity 
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Author's  pus  basin  for  ear  use. 


L138 


THE  EAB. 


must  be  thoroughly  dried  after  syringing  before  any  remedy  is  ap- 
plied, whether  by  instillation  or  otherwise.    Whatever  remedy  is  used 
it  must  never  be  forgotten  that  there  is  no  panacea,  and  that  no 
remedy  can  take  the  place  of  thorough  cleansing  and  good  drainage 
and  that  every  remedy  derives  its  greatest  efficacy  from  these  meas- 
ures. 

For  home  treatment  the  patient  should  syringe  the  ear  two  or 
three  times  daily  with  boiled  water  or  mild  antiseptic  solutions,  using 
a  pint  at  a  time,  always,  of  course,  warm;  afterward  drying  out  the 
ear  canal  thoroughly  with  absorbent  cotton  wrapped  on  a  toothpick. 
When  the  patient  complains  of  vertigo  from  syringing,  remember  that 
it  is  generally  a  matter  of  temperature— the  water  is  used  either  too 
hot  or  too  cold.  In  a  few  cases  it  may  be  necessary  to  syringe  with 
the  patient  in  the  recumbent  posture.  The  remedy  to  be  used  at 
home,  after  syringing,  depends  on  the  condition  present  in  the  middle 
ear.  If  the  mucous  membrane  is  hypertrophic,  astringent  solutions 
are  indicated,  such  as  chloride  or  sulphate  of  zinc  (five  grains  to  the 
ounce);  if  granulations  arc  present,  alcohol  more  or  less  diluted  at 
first  and  containing  boric  acid  or  bichloride  of  mercury  (1:5000); 
if  fetor  is  present,  the  alcohol  and  bichloride  solution  or  solution  of 
permanganate  of  potassium  (liq.  pot.  perman.,  Tttx-xl ;  aq.,  §iv). 
When  there  is  a  greal  deal  of  epithelial  debris  in  the  discharge  and 
in  the  middle  ear,  peroxide  of  hydrogen  may  be  used  before  syringing, 
to  break  up  the  collections.  After  leaving  these  various  solutions, 
always  wanned  before  using,  in  the  ear  lor  a  few  minutes,  the  canal 
should  again  be  thoroughly  dried  qui  by  means  of  cotton  on  a  tooth- 
pick. 

The  above  treatment  may  also  be  used  at  the  office,  and  is  much 
aided  by  a  previous  inflation  of  the  ear  to  drive  out  any  fluid  retained 
by  capillary  attraction.  The  writer  is  also  very  fond  of  nitrate  of 
silver  in  solution,  the  strength  varying  according  to  indications, 
usually  beginning  with  from  five  grains  to  the  ounce  and  increasing 
for  effect. 

In  attic  cases,  with  perforation  of  ShrapnelFs  membrane  (Plate 
XXXV.,  Fig.  8),  after  syringing  the  canal,  a  Hartmann  canula  or  that 
form  of  it  as  modified  by  the  writer  (Fig.  590),  should  be  attached  to 
the  rubber  tubing  and,  under  good  illumination,  carried  into  the  per- 
foration so  as  to  wash  out  the  attic.  Remedies  may  then  be  intro- 
duced into  the  attic  by  means  of  Buck's  glass  pipette  (Fig.  592)  or 
Blake's  middle-ear  syringe  (Fig.  593),  the  former  being  just  as  effi- 
cient, much  cheaper,  and  non-corrodible.  Care  should  be  taken  not 
to  use  force  in  syringing  into  the  attic. 

As  the  discharge  diminishes  and  the  pathological  conditions  begin 
to  disappear,  resort  may  be  had  to  one  of  the  various  forms  of  the 
so-called  "dry  treatment."  Thus  the  patient,  at  home,  may  simply 
dry  out  the  discharges  instead  of  syringing,  and  may  use  insufflations 
of  powder  afterward  once  or  twice  daily.  Very  little  powder  should 
be  used  at  a  time.    Pure,  finely  divided,  boric-acid  powder  is  probably 
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the  best  all-round  powder  for  this  purpose.  Occasionally  boric  acid 
irritates  the  mucous  membrane,  inducing  a  watery  discharge,  in 
which  case  its  use  must  be  discontinued.  The  same  treatment  may 
be  used  at  the  office.  An  aseptic  gauze  drain  sometimes  suffices  to 
carry  the  patient  from  one  office  visit  to  another. 


Fig.  592. 


Buck's  glass  pipette. 


If,  notwithstanding  a  thorough  and  intelligent  trial  of  these  meas- 
ures' for  a  lengthy  period  (a  number  of  months),  the  middle-ear 
inflammation  continues,  then  the  question  of  removing  the  ossicles 
comes  up.  .Removal  of  the  ossicles,  however,  even  although  they  are 
found  to  be  more  or  less  carious  at  the  first  visit,  should  never  be 
considered  unless  the  above  conservative  treatment  has  been  given 
a  fair  trial.    And  all  carious  areas  in  the  accessible  portions  of  the 


Fjg.  593. 


Blake's  middle-ear  syringe. 


tympanic  bony  wall  should  first  be  curetted  and  placed  m  a  healthy 
state.  It  has  frequently  been  the  writer's  good  fortune  to  see  healing 
take  place  in  cases  that  looked  most  unfavorable  because  of  carious 
areas  involving  the  tympanic  walls  and  the  ossicles.  Ossiculectomy 
must  also  be  considered,  even  although  the  process  heals  at  times,  if 
recurrences  of  the  inflammation  occur  frequently  with  retention 
symptoms;  but,  where  possible,  the  operation  should  be  avoided  d 
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Fig.  594. 


the  hearing  ability  is  anywhere  near  normal,  for,  while  the  operation 
frequently  and  generally  improves  hearing  which  has  already  been 
gravely  impaired,  it  also  in  some  cases  makes  the  hearing  much  worse, 
and  sometimes  has  been  known  to  leave  behind  a  paralysis  of  the 
facial  nerve.  In  other  words,  the  operation  of  ossiculectomy  should 
not  be  considered  simply  because  there  exists  a  chronic  purulent 
otitis  media,  if  the  latter  is  of  a  mild  unirritating  type  and  the  hearing 
ability  is  serviceably  good.  Many  patients  live  out  the  allotted  span 
of  life  and  many  cases  recover  completely  from  a  long-enduring  sup- 
puration, either  by  natural  processes  or  by  prolonged  treatment. 

Generally,  however,  the  existence  of  an  obstinate  chronic  middle- 
ear  suppuration,  with  areas  of  caries  on  the  ossicles  and  tympanic 
walls,  and  especially  with  periodical  recurrences  of  symptoms  of 
retention  with  or  without  gravely  impaired  hearing,  is  sufficient  indi- 
cation for  the  removal  of  the  larger 
ossicles.  (Fig.  594,  and  see  Figs. 
569,  571,  and  .373.)  The  frequent 
occurrence  of  giddiness  and  head- 
aches and  the  presence  of  eholestea- 
tomatous  masses  in  these  cases  still 
further  emphasizes  the  necessity  for 
operative  interference.  The  writer 
always  docs  I  he  operation  with  the 
patient  sitting  upright  in  a  conve- 
nient chair  and  under  the  influence 
of  nitrous  oxide  anaesthesia.  This 
Form  of  anaesthesia  is  preferred  be- 
cause of  the  quickness  with  which 
the  patient  is  ana'sthetized,  the  lack 
of  clanger,  the  ability  to  keep  the 
patient  in  the  most  desirable  posi- 
tion, and  the  rapid  recovery  from  the 
effects,  usually  without  nausea.  Just 
before  the  anaesthetic  is  given  the 
ear  is  made  as  nearly  surgically  clean 
as  possible,  and  a  warm  10  to  20  per 
cent,  solution  of  cocaine  hydrochlor- 
ate  is  instilled  into  the  ear  and  left 
•there  for  five  minutes,  after  which 
the  solution  is  thoroughly  dried  out.  A  warm  solution  of  adrenalin 
chloride,  1:5000,  is  then  instilled  and  also  left  in  place  for  five 
minutes.  A  sufficient  number  of  cotton  pledgets  wrapped  on  tooth- 
picks has  previously  been  prepared  to  wipe  out  blood.  The  patient 
is  now  anaesthetized  and,  under  good  illumination  by  reflected  light, 
the  operation  is  proceeded  with.  The  remnant  of  the  drum  mem- 
brane is  freed  from  all  adhesions  and  a  straight  bistoury  (Fig.  595) 
circumcises  the  membrane  about  a  line  from  its  attachment  to  the 
annulus,  continuing  down  on  each  side  of  the  manubrium  to  the 


View  of  tympanic  outer  wall  from  within. 
1.  Annulus.  2.  Tympanic  membrane.  3. 
Hammer  handle.  4.  Long  process  of  incus 
and  os orbicularis.  5.  Chorda  tympani  nerve 
in  fold  of  mucous  membrane.  6.  Cut  tendon 
of  tensor  tympani  muscle.  7.  Body  of  incus. 
8.  Short  processor  incus.  9.  Suspensory  liga- 
ment of  hammer.  10.  Attic.  11.  Tegmen. 
12.  Head  of  malleus  or  hammer.  (From  a 
specimen  in  the  author's  collection.) 
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umbo;  the  detached  membrane  is  then  removed  by  forceps.  The 
tendon  of  the  stapedius  muscle  is  now  cut  with  the  same  knife.  This 
is  followed  by  dividing  the  incuclo-stapedial  articulation,  if  intact, 
by  means  of  a  sickle-shaped  or  spade  knife  bent  at  an  angle  and  by 
severing  the  tendon  of  the  tensor  tympani  muscle.  To  do  the  latter, 
the  point  of  the  sickle-shaped  knife  (Fig.  595,  6  and  8)  is  carried  up- 


FlG.  595. 


Hartmann's  instruments  for  operation  on  the  middle  ear. 


ward  under  the  posterior  or  anterior  fold  until  the  shank  touches  the 
fold,  when  the  cutting  edge  is  rotated  forward  or  backward  behind 
the  malleus,  so  as  to  engage  the  tendon,  which  is  severed  by  a  sawing 
motion.  The  anterior  and  posterior  folds  are  next  cut  through  close  to 
the  hammer.  The  manubrium  is  now  grasped  close  to  the  short  process 


Fig.  596. 


McKay's  ear  forceps. 


by  McKay's  (Fig.  596),  or  a  fine  alligator,  or  Hartmann's  forceps  (Fig. 
597),  and  traction  from  side  to  side  and  downward  exerted  until  the 
bone  descends  into  the  tympanum,  when  it  is  turned  on  its  side  and 
removed  by  one  end  from  the  canal.  Very  often  the  removal  of  the 
malleus  brings  the  incus,  generally  its  long  process,  into  view,  and 
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its  removal  then  follows.  Should  the  incus  be  out  of  sight,  it  is 
drawn  down  into  the  tympanum  by  means  of  Ludewig's  incus  hook 
(Fig.  598,  H )  or,  what  has  served  the  same  purpose  in  the  writer's 
hands,  by  a  right-angled  spoon  (Fig.  598,  G).  The  hook  or  the  spoon 
is  carried  up  behind  the  pars  epiiympanica  in  a  vertical  position  and 


Fig.  597. 


Hartmann's  ear  forceps. 


as  far  forward  as  possible  until  the  shank  touches  the  bone.  It  is  then 
maintained  in  the  same  position,  but  carried  backward  close  to  the 
inner  wall  of  the  pars  until  it  reaches  the  position  where  the  body 
of  the  incus  should  be,  when  the  end  of  the  hook  or  spoon  is  rotated 


KKi.  f>98. 


Politzer's  instruments. 


backward  toward  the  aditus  until  it  engages  the  incus,  which  is  then 
brought  into  view  by  traction  in  a  downward  and  forward  direction. 
The  incus  is  then  removed  by  the  forceps. 

The  use  of  cocaine  and  adrenalin  makes  the  operation  practically 
a  bloodless  one  in  the  great  majority  of  cases. 
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The  chorda  tympani  nerve  is  almost  necessarily  destroyed,  but  the 
loss  of  taste  resulting  is  very  generally  only  temporary. 

The  attic  is  now  syringed  out  with  an  antiseptic  solution  to  remove 
pus  and  cholesteatomatous  material,  and  what  granulation  tissue 
exists  in  the  attic  is  carefully  removed  with  the  curette  or  with  All- 
port's  curette-forceps  for  use  in  the  attic.  (Fig.  599.)  The  curette 
should  not  be  used  in  such  fashion  as  to  endanger  the  facial  nerve 
or  a  possibly  exposed  dura.  The  probe  should  always  first  be  used 
to  discover  any  erosion  of  the  tegmen.  The  writer  has  not  made  up 
his  mind  as  to  whether  the  introduction  of  a  gauze  wick  at  this  stage 
is  desirable  or  not;  but,  if  used,  it  should  be  of  plain  aseptic  gauze 
and  not  bichloride  or  iodoform,  either  of  which  may  act  as  an  irritant. 
When  gauze  is  not  used  the  ear  is  simply  thoroughly  dried  and  the 
concha  filled  with  absorbent  cotton  held  in  place  by  adhesive  zinc 
oxide  plaster.  The  patient  is  instructed  to  lie  as  much  as  possible 
on  the  operated  side  to  favor  drainage.  The  dressings  are  to  be 
removed  at  intervals  of  twelve  to  twenty-four  hours  for  the  next 


Allport's  ear  forceps. 


few  days  until  all  irritation  has  subsided.  The  patient  is  directed  to 
keep  in  the  recumbent  posture,  the  diet  is  restricted,  and  the-bowels 

are  kept  open.  .  f 

Formerly  the  writer  was  of  the  opinion  that  the  mcus  was  rre- 
quently  destroyed  or  that  the  portion  left  was  so  ankylosed  to  the 
neighboring  parts  as  to  be  impossible  of  removal;  but,  with  tiie 
increased  expertness  which  comes  from  doing  the  operation  fre- 
quently, he  rarely  fails  to  find  some  remnant  of  the  body  of  the  bone 
(Fie  572),  and  suspects  even  then  that  a  small  fragment  may  have 
been'  pushed  out  of  place  by  the  manipulations.  In  fact,  it  has  hap- 
pened that  the  postoperative  syringing  has  brought  such  a  fragment 
into  view  In  but  one  case  was  it  certain  that  ankylosis  interfered 
with  removal,  and  in  this  case,  after  fracture  of  the  manubrium  by 
traction,  the  ankylosis  of  the  hammer  head  and  mcus  to  the  sur- 
rounding bone  was  so  firm  as  to  turn  the.  right-angled  curette  against 
the  binding  screw.  Where  the  manubrium  is  brittle  from  disease  it 
frequently  fractures;  but  a  hold  can  usually  be  obtained  on  a  level 
with  the  short  process  by  which  to  remove  the  rest  of  the  bone. 
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When  the  -pars  epitympanica  is  found  by  the  probe  to  be  carious 
it  may  be  removed  in  part  by  the  use  of  Dench's  punch  (Fig.  600) 
which  is  the  most  satisfactory  instrument  for  the  purpose,  although 
not  as  efficient  as  one  would  like.  A  secondary  post-auricular 
operation,  with  turning  out  of  the  membranous  canal  and  the  use  of 
the  chisel,  is  much  more  efficient.  Bacon  recommends  the  use  of  a 
sharp  spoon  for  this  purpose. 

Complete  recovery  immediately  follows  the  operation  in  a  certain 
proportion  of  cases;  but,  in  the  majority,  after-treatment  is  neces- 


FlG.  600. 


Dench's  ear  punch. 


sary  in  order  to  bring  about  the  cessation  of  the  discharge  and  the 
cicatrization  of  the  cavities.  This  after-treatment,  in  the  writer's 
hands,  consists  in  thorough  cleansing  of  the  affected  attic,  aditus, 
and  antrum  by  means  of  absorbent  cotton  or  syringing,  using  a 
special  canula  devised  by  him  for  this  purpose  (Fig.  601)  and  the 
Alpha  "E"  syringe,  as  described  above.  After  syringing,  the  parts 
arc  thoroughly  dried  by  means  of  cotton  on  a  flexible  applicator 
which  reaches  up  into  the  attic,  and  even  into  the  aditus,  the  head 
being  bent  forward  from  time  to  time  to  drain  the  antrum.  The 
parts  being  dry,  the  indicated  remedy  in  powdered  form  or  in  solu- 
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bion  may  be  used.  The  patient  is  not  permitted  to  treat  the  ear  at 
home,  other  than  to  dry  it  out,  if  necessary,  but  is  directed  to  call 
for  treatment  at  the  office,  even  so  frequently  as  twice  a  day  during 
the  first  few  days  after  the  operation.  The  time  the  discharge  takes  to 
reform  indicates  the  intervals  between 
treatments  in  the  later  stages.  Treat- 
ment is  kept  up  until  the  parts  have 
remained  free  from  discharge  for  from 
one  to  two  years,  the  intervals  between 
treatments  toward  the  last  being  so 
long  as  two  or  three  months,  some  scab- 
bing, though  no  discharge,  necessitat- 
ing treatment. 

Stucky  reports  24  cures  in  29  ossic- 
ulectomies. In  IS  there  was  no  im- 
provement in  hearing.  The  writer  has 
taken  notes  of  22  consecutive  cases  of 
ossiculectomy  in  private  practice,  for 
chronic  suppurative  inflammation  of 
the  middle  ear  of  long  duration,  many 
from  childhood.  Cure  resulted  in  15, 
4  were  improved,  and  3  were  not. 
Of  those  improved  2  were  cholestea- 
tomatous  cases  and  only  suffer  at  long 
intervals  from  some  scabbing.  Of 
those  unimproved,  1  is  a  scrofulous 
girl  in  whom  only  the  hammer  was 
removed,  1  an  anaemic  hard-working  woman,  and  the  other  a  man. 
The  hearing  was  made  better  in  13,  remained  about  the  same  in  5, 
and  was  made  worse  in  2;  unrecorded  in  2.  Two  of  the  unimproved 
cases  and  one  of  the  improved  cases  did  not  continue  after  treatment. 
In  no  case  was  the  facial  nerve  involved. 

Following  ossiculectomy,  patience  and  attention  to  detail  often 
work  a  wondrous  cure. 

There  is  no  doubt  in  the  writer's  mind  that  this  operation  should 
always  be  done  by  preference  before  undertaking  the  radical  opera- 
tion/ He  is  certain  that  it  will  show  as  large  a  percentage  of  cures; 
it  does  not  endanger  life  or  health,  and  there  is  no  resulting  deformity. 
It  almost  invariably  relieves  the  dizziness  and  headache,  not  due  to 
intracranial  lesions,  when  these  have  been  present;  but,  as  has  pre- 
viously been  said,  the  operation  is  only  a  step  toward  cure,  the 
after-treatment  being  fully  as  important. 

The  radical  operation "  will  be  described  under  the  heading  of 
Mastoiditis. 

It  is  often  desirable  to  attempt  the  improvement  of  the  hearing 
in  cases  of  otitis  media  purulenta  chronica,  which  have  healed  with 
marked  impairment  of  function  through  the  formation  of  adhesions. 
This  improvement  may  often  be  brought  about  by  dividing  and  re- 


Author's  canula  for  syringing  out  the 
attic,  etc.  1.  For  use  after  ossiculectomy. 
2.  For  use  in  place  of  Hartmann's  canula  . 
The  first  is  in  two  shapes,  right  and  left. 
(Made  by  Mbyrowitz.) 
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moving  such  bands  where  they  bind  down  the  incudo-stapediil 
articulation  or  the  stapes  to  the  fossa  of  the  oval  window.  Where 
the  hammer  is  bound  down  to  the  promontory  division  of  the  adhesion 
rarely  improves  the  hearing;  but  when  united  to  the  incudo-stapedial 
joint,  division  followed  by  traction  on  the  manubrium,  or  even  removal 
of  the  manubrium,  is  sometimes  very  beneficial.  Often  the  removal 
of  the  chalky  plaques  in  the  anterior  and  posterior  quadrants  of  the 
drumhead  will  improve  the  hearing;  thus  the  hearing  for  the  whisper 
was  permanently  advanced  from  4  feet  to  20  feet  by  such  an  operation 
on  one  of  the  writer's  patients. 

A  patient  who  has  a  healed  chronic  suppuration  of  the  middle  ear 
must  be  cautioned  against  the  danger  of  getting  water  into  the  ear, 
either  in  sea  bathing  or  in  ordinary  washing. 

Acute  Mastoid  Periostitis.  Rarely  primary,  it  is  then  usually 
due  to  injury  or  to  cold.    It  is  generally  due  to  extension  from  an 


Fig.  602.  Fig.  603. 


Front  and  rear  view  of  such  a  case  in  the  practice  of  the  author. 


otitis  externa  or  from  a  purulent  process  in  the  middle  ear.  It  is 
most  frequent  in  children,  and  is  usually  due  to  extension  from  the 
mastoid  cells  or  through  the  mastosquamosal  suture.  Occasionally 
a  superficial  abscess  forms  over  the  periosteum  in  the  subcutaneous 
tissue;  this  form  generally  results  by  extension  from  furunculous 
disease  of  the  external  auditory  canal.  In  children  the  pus  from 
the  middle  ear  sometimes  dissects  away  the  membranous  canal  from 
the  bone  and  appears  under  the  periosteum  back  of  the  ear:  but 
even  in  these  cases  there  is  ordinarily  involvement  of  the  mastoid 
antrum.  When  the  subperiosteal  abscess  has  followed  mastoiditis,  it 
sometimes  happens  that  large  necrosed  masses  of  bone  are  found  in 
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the  mastoid.  The  boundaries  of  the  abscess  are  generally  formed 
by  the  sutures,  where  the  periosteum  is  adherent,  and,  as  the  peri- 
osteum is  less  adherent  in  an  upward  direction,  the  abscess  tends  to 
spread  above,  and  even  at  times  in  front  of  the  auricle,  over  the 
temple,  and  toward  the  eye,  inducing  great  oedema  of  the  affected 
side  of  the  head.  (Figs.  602  and  603.)  It  is  a  rare  complication  of 
cerebral  abscess  and  is  a  usual  accompaniment  of  an  extradural 
abscess  which  has  perforated  the  squamous  portion  of  the  skull  and 
appeared  externally.  Chronic  periostitis  is  a  frequent  accompaniment 
of  sinus  thrombosis  if  the  mastoid  vein  is  involved. 

Prompt  evacuation  gives  immediate  relief,  but  the  fundamental 
cause  should  be  searched  for  and  eradicated. 

Mastoiditis.  This  condition  occurs  with  about  equal  frequency 
in  adults  and  in  children;  but  the  disease  is  much  more  frequently 
acute  in  children  than  in  adults.  Perforation  of  the  mastoid  cortex 
with  subperiosteal  abscess  is  more  than  three  times  as  frequent  in 
children  as  in  adults.  Intracranial  complications  occur  much  more 
frequently  in  chronic  cases.  Duel  states  that  in  from  4000  to  5000 
cases  of  infectious  diseases  26  mastoid  abscesses  occurred :  2  in  measles, 
2  in  scarlet  fever,  20  in  combined  scarlet  fever  and  diphtheria,  and 
2  in  combined  scarlet  fever,  measles,  and  diphtheria.  Edwin  W. 
Pyle  reports  that  45  acute  cases,  mostly  in  children,  furnished  33 
per  cent,  of  intracranial  complications, 
while  55  chronic  cases  furnished  66  per 
cent.  The  mastoid  (Figs.  578  and  604) 
is  most  frequently  affected  as  the  result 
of  a  recurrent  purulent  otitis  media  or 
as  the  result  of  exacerbation  of  a  chronic 
process.  In  children  it  is  more  apt  to 
follow  an  acute  otitis  media  purulenta 
than  in  adults;  also  it  is  more  apt  to 
follow  an  acute  influenzal  otitis  media. 

The  patients  usually  complain  of  pain, 
either  deep  within  the  ear  or  in  the 
mastoid  process.  This  pain  frequently 
is  of  a  throbbing  character;  in  others 
there  is  present  simply  a  dull  aching  pain. 
There  may  or  may  not  be  fever ;  usually, 
however,  low  fever  is  present,  somewhat 
higher  in  the  evening.  Pulsating  tin- 
nitus is  a  significant  symptom,  as  indicating  intense  vascular  tension. 
Discharge  from  the  ear  is  generally  evident,  although  there  are  cases 
in  which  no  discharge  occurs  and  the  drum  membrane  is  intact.  The 
discharge  when  unusually  profuse  is  always  indicative  of  possible  mas- 
toid involvement.  Tenderness  is  usually  present,  except  in  those  cases 
of  long-standing  chronic  suppuration  in  which  the  mastoid  process 
has  become  sclerosed  or  "  eburnated ; "  in  other  cases,  however,  it  may 
also  be  absent.    The  tenderness  is  usually  most  marked  in  one  or 


1.  Large  cell 


Pneumatic  mastoid, 
in  tip  lined  with  mucous  membrane. 
2.  Mastoid  antrum.  3.  Sigmoid  groove. 
(From  a  specimen  in  the  author's  col- 
lection.) 
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all  of  three  localities,  either  directly  over  the  mastoid  antrum,  or 
over  bhe  tip  of  the  mastoid  process,  or  over  that  portion  of  the  pos- 
terior-superior canal  wall  which  overlies  the  position  of  the  antrum 
Swelling  and  redness  in  the  neighborhood  of  any  of  the  above  three 
positions  may  be  present,  more  often  in  children  than  in  adults,  and 
indicates  the  beginning  of  a  periostitis  due  to  the  underlying  disease 
of  the  bone.  In  Bezold  cases,  the  swelling  begins  under  the  tip  and 
spreads  downward  in  the  neck.  Sleeplessness,  due  to  pain,  is  an 
important  symptom  usually.  Loss  of  appetite  is  frequently  present, 
as  well  as  a  furred  tongue,  fetid  breath,  and  constipation.  Headache 
is  complained  of  at  times.  In  some  cases,  fistula?  opening  on  the 
external  surface  of  the  mastoid  process  or  through  the  posterior  canal 
wall  may  be  present.  In  some,  symptoms  of  cerebral  irritation  may 
appear.  None  of  these  symptoms  are  invariable;  any  may  be  absent 
in  any  particular  case,  and  the  intensity  of  the  symptoms  does  not 
always  serve  as  an  indication  of  the  amount  of  disorganization.  It 
may  happen  that  a  number  of  these  symptoms  may  coexist,  and  yet 
on  operation  the  mastoid  process  may  be  found  not  involved. 

The  diagnosis  is  made  by  a  consideration  of  the  symptoms  present, 
usually  in  connection  with  the  presence  of  a  suppurative  process  in 
the  middle  ear.  A  mistake  may  arise  by  confounding  an  external 
otitis  with  this  condition;  in  external  otitis  the  tenderness  is  usually 
limited  to  the  auricle  and  most  marked  on  traction  of  the  auricle, 
there  is  swelling  in  the  outer  portion  of  the  ear  canal,  the  pain  is 
not  so  deeply  located,  and  rational  treatment  usually  soon  clears 
up  the  picture. 

The  treatment  may  be  divided  into  the  abortive  and  the  operative. 
The  abortive  treatment  consists  in  establishing  as  free  drainage  as 
possible  through  the  middle  ear  and  tympanic  membrane  by  a  gen- 
erous incision  into  the  membrane,  carried  along  the  posterior-supe- 
rior wall  of  the  osseous  canal,  when  there  seems  to  be  present  peri- 
osteal irritation  in  this  region;  frequent  hot  douching  through  the 
canal  combined  with  the  application  of  the  hot-water  bag  over  the 
mastoid  process;  withdrawal  of  blood  in  vigorous  patients  by  the  arti- 
ficial or  natural  leech  applied  in  front  of  the  ear  (it  would  be  preferable 
to  apply  them  back  of  the  auricle  did  not  the  irritation  from  the  leech- 
bites  produce  a  localized  tenderness  which  masks  the  clinical  appearance 
afterward);  rest  in  bed,  light  diet,  the  administration  of  cholagogue 
laxatives,  and  the  exhibition  of  tincture  of  aconite  root  in  minim 
doses  every  hour  or  two.  Formerly  the  use  of  the  ice-coil  over  the 
mastoid  process  was  highly  recommended  by  most  aurists;  but  it 
was  found  that  while  it  gave  great  relief  to  the  pain,  it  so  numbed 
the  nervous  supply  of  the  parts  as  to  mask  the  symptoms,  the  process 
within  keeping  on  in  its  destructive  work  meanwhile.  For  the  same 
reason  it  is  not  well  to  give  narcotics,  if  it  can  possibly  be  avoided. 
Poultices  are  also  objectionable,  for  evident  reasons.  Should  no 
marked  and  progressive  improvement  in  the  symptoms  follow  imme- 
diately or  soon  upon  the  installation  of  the  above  treatment,  then 
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operation  should  be  resorted  to.  The  operation  in  itself  is  free  from 
clanger  to  life;  the  condition  of  the  mastoid  may  and  frequently  does 
imperil  it.  Therefore,  one  should  always  err  on  the  safe  side  and 
operate  early.  An  unnecessary  operation  is  much  preferable  to  one 
that  is  done  too  late,  and  an  early  operation  is  the  best  prophylactic 
agent  against  intracranial  complications.  How  soon  disintegration 
of  the  mastoid  may  set  in  is  well  shown  by  the  history  of  a  case  in 
the  writer's  service  at  the  Kings  County  Hospital,  Brooklyn.  The 
patient,  who  was  an  alcoholic  with  a  tubercular  family  history,  was 
under  treatment  for  a  general  complaint  in  the  hospital.  On  a  Satur- 
day afternoon  he  began  to  complain  of  pain  in  his  right  ear,  which 
began  to  discharge  the  next  day  without  relief  to  the  pain,  and  some 
fever  and  headache  appeared.  Monday  morning  the  mastoid  was 
tender  over  the  tip  and  antrum,  and  toward  afternoon  swelling  began 
below  the  tip.  At  8  p.m.  Monday,  the  writer  operated  and  found  a 
localized  collection  of  pus  in  the  cells  of  the  tip  and  another  purulent 
collection  in  the  antrum  and  neighboring  cells,  with  exposure  of  the 
dura  over  the  tegmen  antri.  Between  these  two  foci  the  bone  was 
congested  and  softened. 

At  the  Brooklyn  Eye  and  Ear  Hospital,  during  the  year  1900,  62 
cases  of  mastoiditis  were  admitted,  and  42  of  these  came  to  operation. 
As  cases  are  not  admitted  to  the  hospital  until  the  mastoid  symptoms 
are  prominent,  this  fairly  well  shows  the  proportion  which  can  be 
aborted;  in  private  practice,  with  earlier  attention  and  better  sur- 
roundings, the  proportion  should  be  greater. 

The  mastoid  operation  varies  in  extent  from  the  original  Schwartze 
operation,  in  which  the  mastoid  cortex  is  perforated  up  to  the  antrum 
and  which  is  appropriate  to  the  cases  of  acute  mastoiditis  following 
acute  purulent  otitis  media,  to  the  so-called  "radical  operation,"  in 
which  the  cellular  structures  of  the  mastoid  process  up  to  the  inner 
wall  and  including  the  tip,  the  posterior  wall  of  the  external  canal 
above  a  line  drawn  diagonally  from  the  floor  of  the  orifice  to  the  floor 
of  the  aclitus,  the  pars  epitympanica,  and  the  larger  ossicles  are 
removed.  The  various  modifications  of  the  original  Schwartze 
operation  have  simply  been  tentative  steps  toward  the  final  radical 
operation;  for  instance,  the  Stacke,  the  Kiister,  etc. 

The  patient  is  prepared  for  the  operation  in  the  usual  way,  where 
possible,  by  a  laxative  the  night  preceding,  followed  by  a  saline  in 
the  morning  and  abstention  from  food  for  from  four  to  five  hours 
before  the  time  set.  The  instruments  and  dressings  are  prepared  in 
the  way  usual  to  all  surgical  operations.  Half  the  scalp  and  the 
hairy  parts  around  the  ear  of  the  affected  side  are  shaven  four  or 
five  hours  before  the  time  of  operation,  the  parts  thoroughly  scrubbed 
with  soap  solution,  washed  over  with  alcohol  or  ether,  then  dressed 
with  a  moist  bichloride  pack  and  bandaged. 

Just  before  operation,  the  patient  being  anaesthetized,  the  ear  canal 
is  first  thoroughly  cleansed  with  a  bichloride  solution  of  1 :  5000, 
dried  out  and  packed  with  aseptic  gauze,  and  the  skin  in  the  region 


1150 


THE  EAR. 


Fig.  605. 


of  the  ear,  neck,  auricle,  and  scalp  again  scrubbed,  washed  with  ether, 
and  scrubbed  with  bichloride  solution.  The  other  half  of  the  head, 
the  neck,  and  shoulders  are  covered  by  sterile  towels.  In  acute  cases, 
if  the  membrane  needs  incision  for  better  drainage,  the  gauze  wick 
is  now  withdrawn,  the  incision  made,  the  canal  again  dried  out,  and 
the  gauze  wick  renewed.  If  an  ordinary  Schwartze  operation  is 
done,  then  the  auricle  is  held  forward  by  an  assistant,  and  a  scalpel 
or  straight  bistoury,  held  with  the  cutting  edge  at  an  acute  angle  to 
the  line  of  incision  and  not  perpendicularly,  is  inserted  at  a  point  a 
quarter  of  an  inch  above  the  upper  attachment  of  the  auricle  to  the 
side  of  the  head,  directly  above  the  orifice  of  the  external  auditory 
canal  and  carried  backward  and  downward  parallel  to  the  posterior 
auricular  fold,  and  a  quarter  of  an  inch  from  it  until  the  position  of 
the  antrum  is  reached,  and  from  this  point  the  incision  is  carried 
perpendicularly  downward  to  the  apex  of  the  tip  of  the  mastoid. 
(Fig.  605.)    It  should  be  the  aim  of  the  operator  to  reach  the  bone 

by  this  first  incision ;  if  this  is  not  pos- 
sible, then  the  periosteum  must  be  di- 
vided by  a  second  operation.  The  in- 
cision may,  if  the  operator  prefers, 
begin  at  the  tip  and  progress  upward ; 
considerable  hemorrhage  follows,  and 
should  be  controlled  by  the  assistant 
with  sponges  until  the  bleeding  vessels 
are  caught  up  by  haemostatic  forceps. 
There  will  still  be  present  more  or  less 
general  oozing  after  the  large  vessels 
are  under  control;  but  this  usually 
soon  ceases  after  the  periosteum  has 
been  elevated.  For  convenience  of 
exposure  in  the  Schwartze,  and  as  a 
necessity  in  the  radical  operation,  a 
horizontal  incision  is  made  on  a  level 
with  the  centre  of  the  external  auditory 
canal,  beginning  at  the  primary  in- 
cision and  running  backward  for  one 
inch.  A  periosteal  elevator,  guarded 
by  the  index  finger  of  the  left  hand, 
is  now  inserted  under  the  anterior  and 
posterior  flaps  of  the  periosteum,  and 
the  membrane  stripped  from  the  bone  forward  to  the  posterior 
canal  wall  and  backward  for  a  space  sufficient  to  expose  the  mastoid 
process.  At  the  tip  it  is  necessary  to  cut  away  the  tendinous  inser- 
tion of  the  sternocleidomastoid  muscle  with  a  pair  of  blunt  curved 
scissors.  Retractors  are  now  applied,  one  to  the  anterior  flap,  in- 
cluding the  auricle,  and  one  to  the  posterior  flap  opposite.  If  the 
retractors  have  been  placed  on  a  level  with  the  external  canal  the 
mastoid  process  is  sufficiently  well  exposed  and  the  surgical  land- 


Lines  of  incision  In  operating  on  the 
mastoid.  1.  Incision  for  the  ordinary  or 
Schwartze  operation,  continued  upward  ; 
2,  for  the  "  radical  operation,"  and  to 
enter  the  sigmoid  groove  or  postcranial 
fossa ;  3.  for  entering  the  middle  cranial 
fossa,  backward. 
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marks  visible.  (Fig.  577.)  Above  is  seen  the  temporal  ridge, 
anteriorly  the  posterior  edge  of  the  orifice  of  the  external  canal,  with 

fig.  eo6. 


Retractors. 
Fig.  607. 


Fig.  608. 


Fig.  609. 

Schwartze's  bayonet-shaped  chisel. 
Fig.  610. 
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Schwartze's  straight  aural  gouge. 
Fig.  611. 
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Schwabe's  straight-edge  aural  chisel. 
Instruments  used  in  operations  on  the  mastoid. 
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Fig.  612. 


Buck's  ear  curette. 


Pig.  613. 


Oval  mastoid  curette. 


Fig.  614. 


Mastoid  guide  and  protector. 


Fig.  616. 


Hartmann's  rongeur  forceps. 


Fig.  617. 


Hartmaun's  rongeur  forceps. 
Instruments  used  in  operations  on  the  mastoid. 


Stacke's  protector  tor  lacial  nerve. 
Fig.  621. 


Politzer's  knife. 
Fiu.  623. 


Buck's  knife. 


Fig.  524. 


Instruments  used  in  operations  on  the  mastoid, 
73 
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the  spina-suprameatum  above,  below  the  apex  of  the  mastoid  tip. 
Just  behind  and  above  the  spina  and  between  it  and  the  temporal 
ridge  is  a  fossa  marking  the  position  of  Macewen's  suprameatal  tri- 
angle. It  is  now  necessary,  in  the  writer's  opinion,  to  proceed  with 
artificial  illumination,  preferably  in  the  form  of  a  good  incandescent 
electric  light,  backed  by  a  reflector,  and  held  by  an  assistant  in  such 
a  position  that  it  thoroughly  illumines  the  operative  field  without 
being  in  the  way  of  the  operator. 

This  method  is  much  better  than  the  attempt  to  direct  light  by 
means  of  the  forehead  mirror,  which  needs  adjustment;  this  adjust- 
ment cannot  be  managed  by  the  sterile  hands  of  the  operator,  and 
is  unsatisfactory  when  done  by  an  assistant.  The  writer  now  takes 
a  fair-sized  gouge  or  chisel,  about  three-eighths  of  an  inch  broad,  and 
with  the  hammer  proceeds  to  drive  the  cutting  edge,  slightly  inclined 
to  the  bone,  into  the  cortex  for  an  eighth  of  an  inch  along  the  line 
of  an  oval  half  an  inch  in  its  shortest  horizontal  diameter  and  one 
inch  in  its  longest  vertical  diameter.  The  anterior  edge  of  this  oval 
lies  about  an  eighth  of  an  inch  hack  of  the  posterior  wall  of  the  exter- 
nal canal,  the  upper  edge  lies  an  eighth  of  an  inch  below  the  temporal 
ridge,  and  the  lower  edge  goes  pretty  well  down  to  the  apex  of  the 
mastoid  tip.  This  button  of  hone  is  then  lifted  off  from  the  under- 
lying parts  by  a  broad  chisel  held  horizontally  so  as  not  to  penetrate 
any  deeper  than  an  eighth  of  an  inch  into  the  bone;  the  button  usually 
comes  off  in  one  piece.  As  a  rule,  the  removal  of  this  button  exposes 
the  cellular  structure  of  the  mastoid  process,  and  it  has  never  been 
deep  enough  to  endanger  the  sinus,  in  the  writer's  experience.  From 
this  opening  as  a  base  a  pyramidal  section  of  bone  is  removed  to  the 
antrum,  under  illumination  and  the  constant  use  of  the  probe.  The 
upper  surface  of  the  pyramid  is  made  to  pass  horizontally  inward, 
care  being  taken  not  to  penetrate  the  inner  table  into  the  middle 
cerebral  fossa;  the  anterior  surface  of  the  pyramid  passes  inward 
parallel  to  the  posterior  canal  wall  in  its  upper  part  until  it  reaches 
the  position  of  a  line  drawn  from  the  floor  of  the  orifice  of  the  canal 
to  the  floor  of  the  aditus;  below  this  it  gradually  shelves  into  the 
inferior  surface,  which  is  cut  out  along  an  extension  of  this  line  to 
the  tip  of  the  mastoid;  the  posterior  surface  is  inclined  forward  and 
inward,  keeping  a  constant  watch  for  the  inner  table  overlying  the 
sigmoid  sinus,  fn  other  words  the  apex  of  the  pyramid  is  directed 
upward,  forward,  and  inward  from  the  base.  As  the  operator  ap- 
proaches the  region  of  the  antrum  careful  inspection  is  necessary  to 
avoid  the  facial  canal,  the  horizontal  semicircular  canal,  and  the 
middle  cerebral  fossa.  The  two  former  can  usually  be  recognized 
by  the  greater  compactness  of  their  bony  walls.  When  the  antrum 
is  reached  a  spoon  is  introduced  and  its  external  wall  carefully  reamed 
out.  Before  this,  a  spoon  should  only  be  used  in  cavities  to  remove 
necrotic  bone,  granulation  tissue  and  pus,  under  the  careful  guidance 
of  the  probe.  If  the  sigmoid  groove  encroaches  well  into  the  mastoid 
process,  it  is  necessary  to  modify  the  operation  by  keeping  above  and 
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forward  of  its  position,  which  can  only  be  recognized  by  the  greater 
compactness  of  its  bony  wall.  If  the  middle  cerebral  fossa  dips 
down  into  the  bone  deeper  than  usual,  similar  precautions  are  to  be 
taken,  keeping  the  upper  surface  of  the  bone  wound  just  below  the 
inner  table. 

The  object  of  every  mastoid  operation  is  to  reach  the  mastoid 
antrum,  and  nothing  short  of  this  satisfies  the  indications.  The 
antrum  is  now  cleansed  of  purulent  debris  and  granulation  tissue 
and  its  walls  searched  for  areas  of  erosion,  which  are  to  be  curetted 
carefully,  or  for  the  presence  of  a  fistula.  In  acute  cases  of  mastoid- 
itis following  acute  suppuration  of  the  middle  ear,  it  is  better  not 
to  curette  the  aditus  or  attic  for  fear  of  disturbing  the  ossicular  chain', 
and  so  impairing  the  hearing.  The  operation  wound  may  now  be 
gently  flooded  with  sterile  water  or  a  mild  antiseptic  solution,  no 
forcible  injection  being  permitted  to  carry  infected  material  into 
unaffected  regions,  or  the  wound  cavities  may  simply  be  dried  out 
with  aseptic  gauze  sponges.  The  gauze  wick  is  now  removed  from 
the  external  auditory  canal  and  the  blood  and  secretion  dried  out, 
after  which  the  canal  is  finally  packed  with  sterile  gauze.  The  bone 
wound  is  then  firmly  packed  with  the  same  kind  of  gauze,  which 
should  be  in  the  form  of  narrow  strips  with  selvaged  edges,  so  that 
no  threads  are  left  behind  on  its  removal.  Usually  the  bloodvessels 
in  the  soft  parts  are  already  occluded  or  are  easily  controlled  by 
torsion;  very  exceptionally  a  ligature  is  needed.  The  incision  in  the 
soft  parts  is  not  sutured  (except  the  horizontal  portion),  and  the 
wound  is  then  lightly  packed  with  gauze.  Over  this  a  pad  of  gauze 
is  placed  posterior  to  the  auricle  and  up  against  its  posterior  surface 
to  give  it  support.  Over  all,  auricle  and  wound,  is  now  placed  a 
larger  gauze  pad;  this  in  turn  is  covered  by  a  pad  of  wood-wool  or 
Hudson's  cotton  dressing,  which  is  held  in  place  by  strips  of  adhesive 
plaster. 

Finally,  the  whole  dressing  is  included  in  a  two-inch  gauze 
bandage  carried  around  the  head,  but  not  around  the  neck.  In  this 
way  the  dressing  is  kept  firmly  in  contact  with  the  head,  and  is 
not  disturbed  by  changes  in  position  which,  after  the  oozings  have 
hardened  in  the  dressings,  are  so  painful  if  the  dressing  has  been 
loosely  applied. 

There  are  certain  anatomical  points  to  be  remembered  in  doing 
a  mastoid  operation.  In  infants  the  antrum  is  the  only  cell  in  the 
mastoid  process,  and  is  nearly  as  large  as  in  adults;  in  older  children 
up  to  puberty  the  structure  outside  of  the  antrum  is  cancellous  and 
does  not  usually  become  pneumatic  until  around  or  after  puberty. 
Occasionally  the  mastoid  process  is  double.  The  lower  border  of  the 
posterior  root  of  the  zygoma  is  about  on  a  level  with  the  roof  of  the 
mastoid  antrum  and  near  the  level  of  the  floor  of  the  middle  cerebral 
Fossa.  (Figs.  604  and  627.)  The  depth  of  the  antrum,  in  the  adult, 
from  the  external  surface  of  the  mastoid  process  at  the  suprameatal 
triangle  varies  from  one-eighth  to  three  quarters  of  an  inch,  rarely 
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so  little  as  the  former  and  occasionally  deeper  than  the  latter  meas- 
urement. The  writer  does  not  believe  that  the  antrum  is  ever  absent 
or  obliterated;  he  has  examined  between  two  and  three  hundred 
temporal  bones  taken  consecutively  from  the  dissecting-room  without 
once  finding  this  cell  absent.  The  sigmoid  groove  may  encroach  so 
far  into  the  mastoid  process  that  its  anterior  wall  is  the  posterior  wall 
of  the  canal;  but,  usually,  there  is  sufficient  space  in  the  region  of 
the  suprameatal  triangle  to  go  above  it  to  the  antrum.  The  depth 
of  the  inner  tympanic  wall  from  the  posterior  edge  of  the  orifice  of 
the  osseous  canal  will  indicate  approximately  the  probable  depth  of 
the  mastoid  antrum.  The  facial  canal  should  be  looked  for  as  the 
antrum  is  approached,  lying  as  it  does,  just  inferiorly  and  externally 
to  the  floor  of  the  aditus;  an  assistant  should  keep  watch  for  any 
twitchings  of  the  facial  muscles  during  this  stage  of  the  operation. 
Just  above  and  internal  to  the  facial  canal,  where  it  lies  in  relation 
to  the  aditus,  is  the  external  semicircular  canal.  Granulation  masses 
should  be  removed  carefully,  under  the  guidance  of  the  probe,  in  this 
region. 

The  number  of  assistants  required  varies;  it  is  desirable  to  have, 
besides  the  ansesthetizer,  one  assistant  to  retract  the  anterior  flap 
and  sponge,  one  to  retract  the  posterior  flap  and  hand  instruments, 
and  one  to  hold  the  electric  light,  with  one  or  more  nurses  to  meet 
ordinary  demands.  Of  course,  every  operator  meets  eases  where  he 
is  fortunate  if  he  has  one  assistant  and  a  nurse  besides  the  ansesthe- 
tizer. 

Iodoform  dressings,  powder,  and  gauze  are  much  used,  but  are  apt 
to  cause  much  irritation  and  even  poisoning  in  sensitive  patients. 


Macewen's  burrs. 


Macewen  prefers  the  dental  burr  (Fig.  625)  to  the  hammer  and 
chisel;  it  should  be  of  the  globular  form,  with  a  very  sharp  and  hard 
spiral  cutting  edge. 

If  the  mastoiditis  is  of  the  chronic  variety  or  follows  a  chronic 
middle-ear  suppuration,  then  the  Schwartze  operation  has  to  be 
modified  to  meet  the  indications,  anywhere  up  to  the  so-called  "radical 
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operation."  (Fig.  626.)  The  radical  operation  can  never  be  truly 
radical,  for  it  is  an  anatomical  impossibility  to  extend  the  operative 
field  to  all  the  ultimate  ramifications  of  the  cellular  structure  in 
relation  with  the  mastoid  process  and  have  the  patient  survive.  It 
must  always  be  a  compromise,  and  as  such  the  operator  should  not 
remove  healthy  tissue  other  than  that  which  occurs  in  the  ordinary 
line  of  operative  attack,  simply  because  it  may  chance  to  be  anatom- 
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Case  of  extradural  abscess  with  perforation  of  both  tables  of  the  skull,  about  "one  and  three- 
quarler  iuches  above  the  orifice  of  the  external  auditory  canal.  The  pus  passed  from  the  middle 
ear  through  the  tegmen,  stripped  up  the  dura,  eroded  both  inner  and  outer  tables  of  the  skull, 
and  appeared  externally  under  the  periosteum.  Neverany  mastoid  tenderness.  Temperature  never 
above  99.5°  F.   Complained  only  of  headache.    A  radical  operation  was  done.  Recovered. 

ically  related  to  the  cellular  structure  of  the  mastoid.  Stetter  has 
shown  that  the  radical  operation  as  performed  by  its  originators 
fails  to  cure  in  a  considerable  number  of  cases.  The  fact  that  this 
is  so  does  not  detract  from  the  value  of  the  operation  in  appropriate 
cases,  but  does  emphasize  the  necessity  of  using  ordinary  surgical 
common  sense  in  not  attempting  the  impossible.  For  instance,  it 
cannot  be  necessary  to  remove  the  tip  of  a  densely  eburnated  mastoid 
when  the  entire  pathological  process  is  confined  to  the  neighborhood 
of  the  antrum,  aditus,  and  attic.  Something  has  to  be  left  to  nature, 
and  it  is  only  our  duty  to  make  her  work  as  light  as  possible.  The 
radical  operation  is  always  indicated  when  a  chronic  suppurative 
mi' Idle-ear  inflammation  persists  after  thorough  treatment  through 
the  canal,  including  ossiculectomy,  especially  when  the  patient  com- 
plains more  or  loss  of  periodical  attacks  of  dizziness  and  headache. 
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In  doing  the  radical  operation,  the  writer  thinks  it  best  to  remove 
Hie  larger  ossicles  and  remnants  of  drum  membrane  first,  through 
the  external  ear  canal,  under  nitrous  oxide  anaesthesia,  with  the 
patient  in  the  upright  position.  After  this  has  been  done,  the  patient 
is  let  down  to  the  horizontal  position,  and  either  nitrous  oxide  anaes- 
thesia continued  throughout  the  radical  operation  or  the  change 
quickly  made  to  ether  narcosis.  In  either  case  the  primary  stage 
of  anaesthesia  is  greatly  shortened. 

The  membranous  external  auditory  canal  is  then  separated  from 
the  bone,  cut  across  by  the  periosteal  elevator  or  by  Stacke's  knife, 
at  its  junction  to  the  annulus,  and  withdrawn  from  the  osseous  canal 
by  Hartmann's  clamp  or  by  a  tape. 

The  antrum  is  reached  in  the  ordinary  way,  and  then  (Fig.  627) 
all  of  the  posterior  wall  of  the  external  canal  above  a  line  drawn  from 
the  floor  of  the  orifice  to  the  floor  of  the  aditus  is  removed  by  the 
combined  use  of  the  chisel  and  bone  forceps.  Sufficient  of  the  supe- 
rior wall  of  the  canal  is  also  removed  with  the  pars  epitympanica  to 
give  a  good  view  of  the  tegmen  tympani,  making  a  smooth  surface 
directly  continuous  with  the  tegmen.    Stacke's  protector  should  be 
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Fig.  627.— Appearance  of  bone  operated  upon  after  the  "  radical  method,"  except  tbat  the  tip  and 
cells  around  facial  canal  have  been  left  to  give  relative  locations.  1.  Aditus  ad  antrum.  2.  Tegmeu. 
:!.  Horizontal  semicircular  canal.  J.  Inner  wall  of  antrum.  5.  Wall  of  sigmoid  groove,  6.  Aperture 
lor  vein  to  sigmoid  sinus.  7.  Zygomatic  process.  8.  Fossa  of  the  oval  window.  9.  Eustachian  tube 
mouth.  10.  Fallopian  canal  for  facial  nerve.  11.  Posterior  osseous  external  canal  wall,  cut  off  diag- 
onally upward  and  inward.    12,  Tip  of  mastoid  process. 

Fig.  628.— Deformity  following  a  perichondritis  and  chondritis,  due  to  incisions  in  the  cartilage  of 
the  canal  made  in  the  doing  of  a  radical  operation,  (From  Trautmann's  Operationeuam  (iehiirorgau.) 

introduced  into  the  aditus  dining  this  stage  of  the  operation  to  protect 
the  structures  of  the  inner  tympanic  wall  and  the  horizontal  semi- 
circular and  facial  canals.  The  cellular  structure  of  the  mastoid  tip 
is  now  removed  or  may  previously  have  been  removed  to  the  inner 
table,  and,  finally,  the 'mastoid  tip  is  itself  removed.  The  cavity  of 
the  antrum,  aditus,  and  attic  is  now  made  smooth  by  the  removal 
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of  cellular  partitions,  and  fistulse  searched  for.    If  fistula?  are  found 
the  operation  is  to  be  extended  according  to  indications. 

Personally  the  writer  does  not  believe  in  turning  skin  flaps  formed 
from  the  posterior  external  cartilaginous  canal  into  the  bone  wound; 
the  folding  of  the  skin  makes  the  opening  from  the  canal  into  the 
bone  smaller,  perichondritis  and  chondritis  of  the  auricle  (Fig.  628) 
are  more  apt  to  develop,  and  ceruminous  collections  are  liable  to 
occur  wherever  the  skin  containing  ceruminous  glands  is  carried. 
He  thinks  it  much  preferable  to  remove  entirely  the  segment  of  the 
soft  canal  wall  opposite  the  bone  wound. 

After  operation,  the  parts  should  be  thoroughly  irrigated  with  a 
1 : 5000  bichloride  solution,  unless  the  dura  is  exposed  or  a  fistula 
exists,  then  care  should  be  exercised  and  the  entire  cavity  thoroughly 
dried  out  by  pledgets  of  gauze.  The  tympanic  cavity  is  then  packed 
with  small  gauze  pledgets,  with  or  without  the  use  of  iodoform  or 
iodoform  and  boric-acid  powder,  care  being  taken  not  to  exert  press- 
ure in  the  region  of  the  stapes.  The  aditus  and  antrum  are  then 
packed  in  the  same  way,  after  which  the  membranous  and  cartilag- 
inous canal  is  replaced  and  held  in  position  by  gauze  packing.  Finally 
the  mastoid  cavity  is  packed  and  the  wound  dressed  in  the  way 
described  above  with  reference  to  Schwartze's  operation. 

The  time  during  which  the  original  dressing  may  be  left  untouched 
varies.  If  no  contraindication  arises,  such  as  undue  temperature, 
pain  or  complications,  it  may  be  left  in  place  for  a  week  or  somewhat 
longer.  There  is  quite  an  object  in  leaving  it  as  long  as  practicable, 
in  that  by  so  doing  granulation  is  well  advanced  and  the  first  dressing 
consequently  made  less  painful.  It  is  sometimes  desirable  at  the 
first  dressing  to  administer  nitrous  oxide  gas  or  to  give  previously 
a  hypodermic  injection  of  morphine  and  atropine,  especially  if  the 
dressing  is  done  so  early  that  granulation  has  not  occurred  and  the 
process  is  bound  to  be  unduly  painful. 

Succeeding  dressings  should  be  done  at  intervals  not  greater  than 
forty-eight  hours.  At  each  dressing  all  the  antiseptic  precautions 
taken  at  the  operation  should  be  vigorously  imitated,  and  the  dress- 
ings should  always  be  done  by  a  competent  aurist. 

Usually,  in  chronic  cases,  irrigation  with  antiseptic  solutions  _  is 
required.  The  wound  cavities  should  always  be  firmly  packed  with 
pledgets  of  gauze  as  at  the  first  dressing.  The  necessity  and  desira- 
bility of  packing  the  bone  wound  firmly  cannot  be  overestimated  if 
a  favorable  result  is  to  be  achieved.  Gradually  the  attempt  should 
be  made  to  pack  the  bone  cavity  through  the  external  auditory  canal, 
permitting  the  soft  parts  over  the  mastoid  process  to  come  together 
and  unite.  Where  this  cannot  be  brought  about  a  posterior  opening 
or  deep  hollow  remains  which  gradually  becomes  cicatrized.  (Figs. 
629  and  630.) 

As  stated  above,  the  majority  of  cases  will  result  in  cure  ol  the 
mastoid  condition  and  of  the  chronic  purulent  otitis  media;  but  a 
certain  number  will  fail  to  result  in  recovery  of  the  purulent  middle- 
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ear  process,  (  specially  if  there  is  a  cholesteatomatous  condition  pres- 
ent (Fig.  629)  or  if  the  operation  has  been  done  upon  adiathetic  patient. 
But  even  in  these  cases  the  safety  against  intracranial  complications 
has  been  vastly  increased. 


Showing  persistent  fistula,  epldermlzed.  Also  the  incisions  in  Trautmann's  operation  for  itsclosu 
The  two  inner  flaps  are  sewn  together,  and  then  the  two  outer  naps  are  brought  together  over  the 
and  also  sewn.    (Trautmann's  Operational  am  (.iehiirorgan.) 


Intracranial  Complications  of  Suppurative  Inflammation  of  the 
Middle  Ear.  These  occur  much  more  frequently  than  was  formerly 
supposed.  Those  mosl  commonly  met  with  are  external  pachymen- 
ingitis with  extradural  abscess,  subdural  abscess  and  ulceration  of 
the  brain  surface,  leptomeningitis,  cerebral  or  cerebellar  abscess,  and 
infective  sigmoid  sinus  thrombosis.  Pyle  noted  at  the  New  York  Eye 
:ui<l  Ear  Infirmary  in  100  mastoid  operations,  33  per  cent,  of  intra- 
cranial complications  in  the  cases  of  acute  mastoiditis,  mostly  in  chil- 
dren, and  66  per  cent .  in  the  cases  of  chronic  mastoiditis.  He  did  not 
state  what  relation  these  complications  bore  to  acute  or  chrome 
suppurative  processes  in  the  middle  ear,  and  he  apparently  classed 
among-  the  intracranial  complications  simple  exposure  of  the  dura. 
Most  observers  state  that  such  complications  are  comparatively  rare 
as  sequelae  of  an  initial  acute  purulent  otitis  media. 

Pachymeiungitis  Externa  with  Extradural  or  Epidural  Abscess. 
This  is  the  most  frequent  of  intracranial  complications.  A  low  grade 
of  pachymeningitis  externa  frequently  exists  over  the  tegmen  tympani 
or  antri,  caused  by  the  underlying  bone  disease;  it  is  chronic  and 
essentially  protective.  The  dura  at  these  points  becomes  attached 
to  the  bone  and  much  thickened  by  the  development  of  fibrous  tissue; 
but  no  pus  or  granulations  exist  between  it  and  the  bone.  The 
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patients  at  times  complain  of  dull  headache  and  sometimes  have 
dizzy  spells,  both  due  to  the  localized  irritation.  In  other  cases,  pus 
gains  access  to  the  dura  and,  stripping  it  from  the  bone,  forms  an 
extradural  abscess;  the  dura  is  then  usually  coated  with  a  layer  of 
granulations,  at  the  same  time  being  thickened  and  hyperasmic. 

Symptoms.  Generally  the  presence  of  an  extradural  collection  of 
pus  is  only  discovered  at  the  time  of  operating,  unless  it  has  found 
a  way  to  the  external  soft  tissues  through  the  bone  of  the  squama 
(Fig.  626)  or  alongside  of  the  mastoid  vein  or  through  the  condyloid 
foramen.  Its  presence  may  be  suspected  if  the  patient  complains 
of  continued  lateralized  headache,  more  or  less  dizziness,  low  fever 
'(sometimes  absent),  tenderness,  and  perhaps  swelling  involving  the 
deep  cervical  glands  in  the  superior  portion  of  the  posterior  cervical 
triangle ;  if  there  is  an  area  of  persistent  tenderness  over  the  squama 
or  cerebellum,  somnolence,  occasionally  nausea  and  vomiting,  and 
sometimes  stiffness  of  the  neck,  or  swelling  and  tenderness  around 
the  exit  of  the  mastoid  emissary  vein.  Of  these  the  most  indicative 
are  the  lateralized  persistent  headache,  with  low  fever  or  none  at 
all,  the  areas  of  tenderness  over  the  squama  or  cerebellum,  and  the 
tenderness  and  swelling  in  the  superior  posterior  cervical  triangle  or 
over  the  mastoid  emissary  vein. 

Prognosis  is  almost  always  bad,  except  when  the  pus  finds  an  ade- 
quate outlet  externally  (which  rarely  happens),  unless  the  case  is 
operated  upon.  A  thorough  operation  generally  results  in  a  complete 
recovery. 

The  treatment  consists  in  the  extension  of  the  mastoid  operation 
to  the  region  affected.  If  the  dura  is  exposed  by  carious  erosion  the 
area  of  erosion  is  to  be  enlarged  until  all  parts  of  the  pus  cavity  are 
under  observation,  if  possible,  up  to  the  line  of  adhesion  of  the  dura 
to  the  bone.  Fistulte  in  the  dura  are  to  be  searched  for  and  explored, 
with  a  view  to  possible  complications.  If  the  internal  table  is  not 
broken  through,  then  the  middle  or  posterior  cranial  fossae  are  to  be 
artificially  entered  and  the  dura  exposed  according  to  the  indications 
afforded  by  the  symptoms.  The  pus  is  evacuated  and  granulation 
tissue  removed,  and  the  cavity  dressed  with  powdered  iodoform  or 
iodoform  and  boric-acid  powder,  1  part  to  4,  and  iodoform  gauze. 
If  syringing  is  resorted  to  it  should  be  clone  very  gently.  The  writer 
believes  in  uncovering  the  dura  of  the  middle  or  posterior  fossa  from 
the  wound  in  the  mastoid  process  upward  and  backward  rather  than 
in  the  use  of  the  trephine. 

Subdural  Abscess.  This  condition  is  rare,  and  its  diagnosis  is 
practically  impossible,  the  condition  being  found  during  operation. 
There  is  marked  pain  over  the  affected  side  of  the  head,  the  tem- 
perature runs  higher  than  in  extradural  abscess  (as  high  as  102°  F. 
in  McKernon's  case),  the  pulse  is  more  frequent  than  normal;  evi- 
dence of  sepsis,  such  as  foul  breath,  furred  tongue,  pallor,  and  anaemia, 
may  be  present,  and  there  may  be  more  or  less  tenderness  on  the 
overlying  portions  of  the  skull.    The  inner  table  of  the  skull  is  usually 
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eroded  and  the  dura  discolored.  There  is  often  superficial  ulceration 
oi  the  brain. 

The  dura  is  incised,  the  pus  evacuated,  and  the  cavity  very  gently 
syringed  with  a  1:10,000  solution  of  bichloride,  precautions  being 
taken  to  provide  amply  for  the  outflow.  The  cavity  is  now  dried 
and  the  iodoform  and  boric-acid  powder  sifted  in,  after  which  it  is 
loosely  packed  with  iodoform  gauze.  No  drainage-tube  is  required 
if  the  openings  through  the  tegmen  and  dura  have  been  sufficiently 
free.  J 

Serous  Leptomeningitis.  The  symptoms  of  this  condition  are 
very  similar  to  those  of  cerebellar  abscess:  headache,  dizziness,  vomit- 
ing, constipation,  often  slow  pulse,  generally  normal  temperature, 
exceptionally  fever  lasting  a  day  or  so,  optic  neuritis  in  the  majority! 
The  patient  is  very  restless,  and  delirium  may  alternate  with  sopor. 
Convulsive  attacks  or  cramps  were  observed  in  one-third  of  the  cases. 
Disturbances  of  sight  are  frequent.  The  occurrence  of  deafness,  loss 
of  taste  and  smell,  while  infrequent,  point  toward  meningitis  serosa 
when  present.  Serous  meningitis  and  abscess  frequently  coexist;  in 
over  50  per  cent,  of  the  cases  of  cerebellar  abscess,  according  to 
Koch. 

Quincke's  lumbar  puncture  may  be  employed  to  determine  the 
presence  of  an  excess  of  arachnoidal  fluid. 

Treatment  by  depletion  of  all  kinds,  by  inunctions,  and  by  lumbar 
puncture  may  sometimes  modify  or  even  cure  the  disease.  Operation 
to  remove  the  infecting  tissues  is  of  first  importance  in  the  majority 
of  cases. 

Purulent  Leptomeningitis.  This  inflammatory  process  is  apt  to 
follow  acute  purulent  otitis  media  in  children  who  have  the  tuber- 
cular diathesis.  It  may  follow  pachymeningitis  externa,  with  per- 
foration of  the  dura  or  infective  sinus  thrombosis,  or  result  from  the 
rupture  of  a  subdural  or  cerebral  or  cerebellar  abscess.  J.  One 
Green  states  that  "in  more  than  half  the  cases  it  exists  alone,  and 
is  clue  either  to  a  general  sepsis  or  to  infection  of  the  arachnoid  and 
pia  through  the  minute  bloodvessels."  It  may  pursue  either  a  rapid 
course,  ending  fatally  in  from  four  or  five  hours  to  several  days,  or 
the  process  may  be  protracted  up  to  two  or  three  weeks.  "It  is 
the  most  serious  and  rapidly  fatal  of  the  pyogenic  infective  brain 
diseases."  The  onset  is  often  marked  by  a  chill.  Headache  is  very 
intense,  at  first  confined  to  affected  parts,  later  becoming  general, 
and  at  times  subject  to  remissions;  it  usually  appears  early.  Fever 
is  apt  to  run  high  (104°  to  106°  F.),  and  may  in  the  protracted  form 
alternate  with  normal  or  subnormal  temperature,  but  usually  becomes 
continuously  high  toward  the  end.  The  pulse  is  usually  more  or 
less  rapid,  and  constipation  is  usual.  There  are  restlessness,  irrita- 
bility, dizziness,  nausea,  vomiting,  over-acuteness  of  all  the  senses 
gradually  passing  on  to  delirium,  convulsions,  involvement  of  the 
cranial  nerves,  perhaps  monoplegia  or  hemiplegia  paralysis,  drowsi- 
ness, and  coma.    Optic  neuritis  is  infrequent.    Aphasia  is  occasion- 
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ally  present.  The  surface  of  the  body  is  generally  hypersensitive 
to  the  touch.  If  the  posterior  cranial  fossa  is  involved  there  is  more 
or  less  spasm  or  rigidity  of  the  muscles  of  the  back  of  the  neck.  Mac- 
ewen  says  "general  cerebral  meningitis,  as  a  rule,  affects  both  pupils 
equally,  and  they  are  then  contracted  until  the  pressure  symptoms 
at  a  late  stage  supervene,  when  they  both  become  dilated  and  fixed." 
Gruening  has  recently  drawn  attention  to  the  occurrence  of  herpes 
facialis  in  the  intracranial  complications  of  suppurative  otitis  media, 
and  he  regards  it  as  of  grave  significance.  All  his  cases  that  had 
this  symptom  and  one  of  Macewen's  (the  one  first  noted)  died  of 
leptomeningitis. 

According  to  Green  the  "diagnosis  is  easy  in  the  rapid  variety, 
for  the  high  fever,  the  excruciating  headache,  and  the  brain  irritation, 
followed  by  paralytic  symptoms,  leave  no  doubt  when  the  disease  of 
the  ear  and  of  the  bone  has  been  already  recognized.  In  the  pro- 
tracted variety  the  diagnosis  is  very  difficult  in  the  earlier  stages; 
only  when  the  serious  disturbances  of  the  sensorium  set  in  can  the 
diagnosis  be  absolute." 

Cases  of  diffuse  purulent  leptomeningitis,  with  or  without  operation, 
probably  always  terminate  fatally.  When  the  process  is  more  or 
less  localized,  early  operation,  with  opening  of  the  membranes,  evacua- 
tion of  infective  intradural  and  extradural  pus,  and  rendering  the 
parts  as  aseptic  as  possible,  has  saved  life  in  a  few  instances. 

Infective  Thrombosis  of  the  Sigmoid  Sinus.    Symptoms.  This 
condition  occurs  more  commonly  in  adolescents  and  adults,  in  males, 
and  on  the  right  side.    It  occurs  much  more  frequently  than  brain 
abscess.    In  a  patient  who  has  been  complaining  of  the  ear,  with 
or  without  discharge,  and  of  more  or  less  symptoms  referable  to  the 
mastoid  process  there  suddenly  occurs  an  exacerbation  of  most  of 
the  symptoms,  except  the  discharge.    The  onset  of  this  exacerbation 
is  usually  accentuated  by  the  occurrence  of  a  marked  rigor  which 
is  often  frequently  repeated,  followed  by  a  high  fever.    There  is 
often  nausea  or  vomiting.    Headache,  if  previously  present,  becomes 
intensified  or  now  makes  its  appearance,  often  being  referred  to  the 
neighborhood  of  the  affected  ear.    The  rigor  is  usually  accompanied 
or  followed  bv  a  profuse  perspiration.    The  temperature  (Fig.  531 ), 
which  is  subject  to  marked  and  rapid  remissions,  may  rise  as  high 
as  106°  F.    The  pulse  is  rapid,  small,  thready,  and  markedly  fluc- 
tuating.   The  patient  feels  weak  and  sick,  and  has  no  appetite.  Con- 
stipation at  first,  followed  later  by  diarrhoea.    Vertigo  is  not  com- 
monly present,  and  when  it  is  it  usually  indicates  a  complicating 
meningitis.    Respiration  is  moderately  accelerated.    The  tongue  is 
dry  and  coated,  with  offensive  odor  in  the  breath.    The  mind  is 
usually  clear,  unless  this  condition  is  complicated  by  meningitis  or 
brain  abscess,  in  which  case  consciousness  is  generally  lost  m  the 
course  of  the  disease.    Locally,  there  is  generally  otorrhoea  from  sup- 
purative i  )tit  is  media;  exceptionally  the  tympanic  membrane  is  intact. 
Tenderness  over  the  mastoid  is  frequently  present,  especially  m  the 
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neighborhood  of  the  mastoid  emissary  vein,  where  oedema  may  also  be 
present,  sometimes  extending  over  the  whole  mastoid  process.  In  a 
good  proportion  of  the  cases,  there  is  swelling  and  tenderness  in  the 


Fig.  631. 


Clinical  chart,  showing  temperature  and  pulse  record  in  a  case  of  infectious  sinus  thrombosis. 


upper  part  of  the  posterior  cervical  triangle  due  to  lymphadenitis  of  the 
deep  cervical  glands,  to  phlebitis  of  the  posterior  condyloid  vein,  or 
to  the  burrowing  of  pus  which  has  passed  from  an  extradural  collec- 
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tion  to  the  posterior  condyloid  foramen.  Optic  neuritis  may  or  may 
not  be  present.  The  pupils  are  rarely  affected.  Some  observers 
have  noted  the  presence  of  turgescence  of  the  veins  in  front  of  the 
head,  brow,  and  face,  because  of  the  intracranial  venous  obstruction. 
In  those  cases  in  which  the  phlebitis  has  extended  into  the  internal 
jugular  there  is  usually  sufficient  induration  surrounding  the  jugular 
to  be  recognized,  and  if  the  lymphatic  glands  become  involved,  marked 
and  tender  swellings  appear  in  this  region.  As  a  rule,  when  infective 
sigmoid  sinus  thrombosis  is  complicated  by  cerebral  or  cerebellar 
abscess  its  symptoms  mask  those  of  the  abscess. 

As  the  disease  progresses,  evidences  of  the  involvement  of  other 
parts  of  the  body,  generally  by  metastatic  formations,  may  make 
their  appearance.  The  lungs  may  be  the  seat  of  infective  infarctions 
due  to  the  lodgement  of  particles  carried  by  the  blood  from  the  dis- 
integrating thrombus.  This  frequently  occurs  toward  the  end  of  the 
second  week,  and  may  not  at  first  give  rise  to  physical  signs.  Thus 
an  infective  pneumonia  may  result.  The  patient  complains  of  dysp- 
noea, frequent  cough,  "stitches"  in  the  side,  and  "prune  juice" 
expectoration  makes  its  appearance.  Every  fresh  purulent  focus  that 
forms  is  marked  by  rigors,  intensified  febrile  movement,  and  profuse 
perspiration.  The  coarse  rales  become  moist  and  the  expectoration 
becomes  purulent  and  putrid. 

In  other  cases  an  infective  enteritis  is  set  up,  either  by  ingestion 
of  infective  matter  from  the  Eustachian  tube  or  the  lungs,  or  because 
of  the  general  toxaemia  developed.  Vomiting  is  increased  in  frequency, 
there  is  abdominal  pain,  tympanites,  or  meteorism;  diarrhoea  of  the 
fetid,  putrid  type,  great  prostration,  and  often  muttering  delirium. 

When  meningitis  develops  in  the  course  of  infective  sigmoid  sinus 
thrombosis,  the  headache  becomes  violent,  the  temperature  remains 
continuously  high,  there  is  great  excitement  and  irritability,  hyper- 
sensitiveness,  muscular  contractions  (tonic  and  clonic),  or  evanescent 
and  fluctuating  paresis,  and  later,  delirium  followed  by  coma. 

Metastatic  abscesses  occurring  in  the  muscles  or  articulations  are 
marked  by  a  rigor,  increased  fever,  local  pain  and  tenderness,  swelling, 

6t/C 

The  diagnosis  in  cases  that  develop  typically  is  usually  possible; 
but  there  are  many  cases  in  which  the  symptoms  are  not  marked, 
and  here  the  exercise  of  great  discernment  is  necessary.  In  any  case 
operation  is  necessary  to  clinch  the  diagnosis.  Even  if  the  pus  is 
found  issuing  from  the  mastoid  or  condyloid  foramens  the  diagnosis 
is  not  assured,  as  this  simply  indicates  an  extradural  abscess;  if, 
however,  the  mastoid  vein  is  found  thrombosed  the  diagnosis  is  made 
presumptively  more  certain.  But  suspicion  is  justified  in  any  case 
of  purulent  otitis  media  if  there  is  diminution  or  cessation  of  the 
discharge  coincident  with  the  appearance  of  cephalalgia,  high  tem- 
perature with  marked  fluctuations,  rigors,  and  perhaps  vomiting. 
As  both  the  mastoid  and  condyloid  emissary  veins  may  be  absent, 
external  signs  may  fail. 
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Prognosis.  Without  operation  most  cases  end  fatally;  bu1  Macewen 
reports  that  "instances  of  long-standing  obliteration  of  the  internal 
jugular  and  sigmoid  sinuses,  in  connection  with  infective  caries  and 
extensive  disintegration  in  the  temporal  bone,  have  been  discovered 
at  autopsy."  At  the  present  time  the  percentage  of  recoveries  after 
operation  is  greater  with  simultaneous  ligation  of  the  jugular  than 
without;  according  to  various  statisticians  from  about  70  per  cent, 
in  the  former  to  about  53  per  cent,  in  the  latter.  Temperature  as 
high  as  106°  F.  indicates  great  intensity  of  infection  and  the  prob- 
ability that  metastases  or  other  unfavorable  complications  will  devel<  ip. 
Recovery  is  probable  if  the  case  is  operated  on  before  metastases 
appear,  supposing  the  operative  attack  to  be  thorough.  But  with 
the  appearance  of  metastatic  formations  the  gravity  of  the  prognosis 
increases,  thus  Hessler  found  only  12  recoveries  in  29  operated  metas- 
tatic cases.  Evidently,  therefore,  operative  investigation  should  be 
advised  just  as  soon  as  the  condition  is  justly  suspected,  without 
waiting  for  certainty  of  diagnosis. 

Treatment.  As  the  percentage  of  recoveries  with  ligation  of  the 
jugular  vein  is  higher  than  without,  every  operation  should  be  under- 
taken with  a  view  to  ligation.  But  ligation  is  not  to  be  practised 
until  the  sinus  is  uncovered  and  found  to  be  thrombosed;  the  more 
so,  since  ligation  is  not  a  certain  preventive  of  (he  dissemination  of 
infective  particles,  which  may  find  a  way  into  the  circulation  through 
the  posterior  and  anterior  condyloid  veins  or  through  the  occipital 
sinus.  (Figs.  *>N I  and  5S2. )  Hut  when  the  sigmoid  sinus  is  found 
to  be  the  seat  of  an  infected  thrombus,  the  jugular  is  best  ligated 
before  clearing  out  the  infected  clot,  for  fear  that  loosened  particles 
may  be  carried  down  into  the  circulation  during  the  operation.  This 
also  prevents  the  possible  occurrence  of  aerial  embolism,  a.  fatal  case 
of  which  has  been  reported  by  Kuhn. 

The  operation  begins  with  a  mastoidectomy  which  shall  meet  the 
indications  existing  within  the  middle-ear  cavities.  The  mastoid 
tip  and  cellular  structure  is  removed  up  to  the  internal  table.  The 
knee  of  the  sigmoid  sinus  is  generally  on  a  level  with  the  upper  part 
of  the  osseous  external  auditory  canal,  and  the  depth  of  the  sinus 
from  the  external  surface  of  the  mastoid  process  varies  so  greatly 
that  the  only  safe  rule  is  to  look  for  it  constantly  after  removing 
the  external  cortex.  Of  course,  if  erosion  has  already  exposed  the 
dura  (Fig.  580)  or  a  fistula  exists,  the  difficulty  is  much  simplified. 
Chiselling  is  to  be  resorted  to  until  the  dural  covering  is  in  view, 
when  the  exposure  is  to  be  sufficiently  increased  by  the  use  of  the 
bone  forceps  (Jansen's,  Hartmann's,  or  Bacon's).  The  whole  of  the 
knee  and  descending  portion  of  the  sinus  is  to  be  laid  bare.  Some- 
times it  is  also  desirable  to  uncover  a  good  part  of  the  lateral  sinus 
as  well.  In  using  the  bone  forceps,  the  dural  covering  should  be 
pushed  back  away  from  the  bone  by  a  director,  while  introducing 
one  blade  of  the  instrument,  otherwise  the  sinus  wall  might  be  nipped ; 
this,  however,  has  never  happened  in  the  writer's  experience.  Tin1 
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normal  dura  has  a  grayish-blue,  glistening,  tendinous  appearance 
where  it  forms  the  sinus  wall,  whereas  the  same  membrane  looks 
very  differently  when  a  perisinus  abscess  or  infected  thrombus  exists. 
The  dura  is  then  either  covered  with  granulations,  thickened  and 
dulled,  or  discolored.  The  presence  or  absence  of  pulsation  offers 
no  certain  indication  as  to  the  condition  of  things  within  the  sinus, 
as  such  pulsation  may  be  derived  from  the  brain.  If  pus  and  granu- 
lation tissue  cover  the  sinus  they  are  to  be  removed  to  their  uttermost 
limit  and  the  cavity  rendered  aseptic  before  investigation  of  the 
sinus.  The  writer  does  not  believe  in  the  use  of  the  aspirating  needle 
to  determine  the  condition  of  the  sinus  contents.  Its  findings  are 
unreliable  and  its  use  may  carry  infection  where  none  previously 
existed. 

If  now  it  is  believed  that  the  sinus  is  affected,  then  the  next 
step  should  consist  in  ligation  of  the  jugular.  The  skin  of  the 
neck  having  been  already  prepared,  an  incision  is  made  along  the 
anterior  border  of  the  sternocleidomastoid  muscle,  beginning  above, 
at  or  near  the  lower  termination  of  the  mastoid  incision,  and  ending 
below  as  far  down  as  the  clavicle,  if  there  is  reason  to  suspect  throm- 
bosis of  the  vein.  The  muscle  is  retracted  and  the  vein  exposed  by 
opening  the  sheath.  In  two  of  the  writer's  cases  the  vein  was  quite 
collapsed  and,  therefore,  difficult  of  recognition.  This  difficulty  also 
exists  if  much  infiltration  and  lymphadenitis  be  present,  matting  the 
parts  together.  If  inflamed  lymphatic  glands  are  present  they  are 
to  be  removed.  Then  the  vein  is  ligated  at  the  upper  and  lower 
angles  of  the  wound,  care  being  taken  not  to  injure  the  underlying 
hypoglossal  or  pneumogastric  nerves  or  carotid  artery.  The  facial 
vein  needs  ligation  also.  The  vein  is  now  cut  across  a  short  distance 
inside  of  each  of  the  two  ligations  and,  if  found  to  be  involved,  re- 
sected. 

Before  opening  the  sinus  wall  the  exposed  parts  should  be  carefully 
examined  to  discover  any  fistulous  tract  leading  to  the  brain.  If 
such  tract  is  found  it  should  be  explored  and  the  indications  met 
before  incising  the  sinus.  The  operation  wound  should  now  be  gently 
flooded,  not  syringed,  with  1 :  5000  bichloride  solution,  which  is  then 
thoroughly  dried  out  and  the  cut  surfaces  of  the  bone  protected  by 
gauze  pledgets  while  incision  and  evacuation  of  the  clot  is  in  progress. 
The  incision  is  made  parallel  with  the  long  axis  of  the  sinus  and  as 
long  as  the  aperture  in  the  bony  wall  will  permit.  Fluid  or  grumous 
material  is  then  mopped  out,  and  the  walls  of  the  containing  cavity 
swabbed  out  with  sponges  dipped  in  alcohol  before  a  curette  is  intro- 
duced to  remove  the  obstructing  clot  above  and  below.  The  clot  in 
the  lateral  sinus  toward  the  torcular  should  first  be  dislodged,  by 
using  the  curette,  until  circulation  is  re-established;  then  the  clot  in 
the  jugular  bulb  and  upper  vein  is  curetted  out.  If  the  jugular  has 
been  ligated,  then  the  bulb  may  be  washed  out  with  a  1 : 5000 
bichloride  solution.  Hemorrhage  is  controlled  by  pressing  the  outer 
Sinus  wall  against  the  inner  with  iodoform  gauze  pledgets,  outside 


1 1 68 


THE  EAR. 


of  which  the  ordinary  mastoid  dressings  are  applied.  Whiting  recom- 
mends placing  a  pad  of  cotton  over  the  jugular  vein  of  the  opposite 
side  to  minimize  the  pressure  from  the  bandage  around  the  neck 
He  also  strongly  counsels  against  "placing  the  nozzle  of  the  syringe 
in  the  divided  end  of  the  jugular  near  the  bulb  and  washing  the 
contents  forcibly  upward  and  out  of  the  opening  in  the  sinus  wall," 
for  fear  of  disseminating  infection. 

In  this,  as  in  other  prolonged  operations  on  the  intracranial  con- 
tents, symptoms  of  collapse  may  appear,  and  stimulation  must  be 
resorted  to;  transfusion  of  about  sixteen  ounces  of  normal  saline  solu- 
tion is  the  most  immediately  efficient,  introduced  either  into  the 
median  basilic  vein  at  a  temperature  of  108°  F.,  into  the  cellular 
tissue  of  the  abdominal  wall,  or  injected  into  the  rectum.  Hypo- 
dermics of  nitroglycerin,  strychnine,  or  whiskey  are  also  of  service 

As  was  hinted  at  above,  metastases  may  make  their  appearance 
after  ligation  of  the  jugular.  If  these  occur  in  the  lungs,  kidneys, 
or  liver  the  outlook  is  bad.  If  they  are  peripheral,  the  usual  treat- 
ment of  local  pus  collections  is  eminently  successful. 

Involvement  of  the  lungs,  digestive  tract,  or  meninges  is  to  be 
met  by  attention  to  these  conditions  along  the  lines  in  general  use. 

Infective  Thrombosis  of  the  Cavernous  Sinus.  This  subject  wili 
receive  attention  in  its  relation  to  ear  disease  only.  It  is  here  always 
a  sequel  of  the  same  affection  in  the  petrosal  or  sigmoid  sinuses. 
(Figs.  581  and  582.)  It  is  frequently  associated  with  basilar  menin- 
gitis and  occasionally  with  purulent  thrombosis  of  the  ophthalmic 
veins  and  abscess  in  the  orbital  cavity.  Macewen  reports  that  in 
more  than  half  the  cases  the  thrombus  spreads  through  the  circular 
sinus  to  the  cavernous  sinus  on  the  opposite  side.  The  symptoms 
indicating  involvement  of  the  cavernous  sinus  arc  exophthalmos, 
oedema  of  the  eyelids  and  root  of  the  nose,  and  more  or  less  chemosis, 
all  due  to  the  xenons  obstruction;  ptosis,  strabismus,  and  pupillary 
manifestations  due  to  paralysis  produced  by  pressure  on  the  nerves 
surrounding  the  cavernous  venous  plexus.  Myosis  is  generally  present 
at  the  outset;  but  as  the  pressure  becomes  greater  stabile  mydriasis 
ensues.  Ophthalmoplegia  may  be  complete  toward  the  later  stages. 
Defective  vision  exists,  and  later  there  is  amaurosis  from  pressure 
on  the  optic  nerve.  If  the  other  eye  becomes  affected  it  is  a  sure 
indication  that  the  infective  process  has  extended  over  to  the  oppo- 
site sinus.  The  symptoms  are  apt  to  become  prominent,  and  then 
recede  in  one  and  then  in  the  other  eye,  which  fact  forms  a  diagnostic 
distinction  between  inflammations  confined  to  the  orbital  cavity  and 
cavernous  sinus  thrombosis.  Infective  thrombosis  of  the  other 
sinuses  rarely  gives  pupillary  symptoms,  while  the  proptosis,  stabile 
mydriasis,  and  blindness,  first  in  one  eye  and  then  in  the  other,  make 
the  diagnosis  easy  in  cavernous  sinus  thrombosis. 

Besides  these  special  localizing  symptoms  all  the  general  symptoms 
of  sinus  thrombosis  are  present.  The  termination  is  invariably  in 
death  if  the  thrombus  is  infected;  but  if  the  symptoms  arise  simply 
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from  an  obstructing  clot  by  extension  from  the  sigmoid  sinus,  and 
this  clot  does  not  become  infected  because  of  early  operative  inter- 
ference, may  not  recovery  be  possible  ? 

Infective  Thrombosis  of  the  Petrosal  Sinuses.  This  condition 
simply  forms  a  part  of  the  natural  history  of  infective  thrombosis 
of  the  sigmoid  sinus,  whether  the  petrosal  sinuses  become  affected 
primarily  and  later  involve  the  sigmoid  sinus,  as  rarely  happens,  or 
become  affected  secondarily  by  extension  from  the  sigmoid,  as  gen- 
erally happens. 

Otic  Cerebral  Abscess.  Pitt  states  that  almost  one-third  of  the 
cases  of  brain  abscess  are  due  to  disease  of  the  temporal  bone.  The 
vast  majority  of  otic  cerebral  abscesses  occur  in  the  temporosphe- 
noidal  lobe.    (Fig.  632.)    They  follow  chronic  middle-ear  SUppUra- 
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1.  Primary  abscess  cavity  connected  with  sinus  in  tympanic  roof.  2.  Secondary  abscess  cavity  in 
temporosphenoidal  lobe.   Both  abscess  cavities  found  free  from  pus  at  autopsy.  (Bacon.) 

tion  from  seven  to  nine  times  as  frequently  as  the  acute  process. 
They  are  generally  connected  with  the  diseased  temporal  bone  by  a 
fistulous  tract.  (Fig.  579.)  Korner  found  that  in  66  per  cent,  the 
abscess  lay  within  the  brain  and  was  separated  from  the  bone  by 
normal  brain  tissue. 

The  symptoms  of  brain  abscess  have  been  divided  into  four  stages: 
the  initial,  latent,  manifest,  and,  finally,  the  terminal.  As  a  matter 
of  clinical  experience,  it  is  generally  only  the  two  latter  stages  that 
come  under  observation;  the  first  two  stages  give  rise  to  indefinable 
symptoms  which  are  usually  attributed  to  the  middle-ear  disease  or 
to  other  causes. 

The  symptoms  during  the  initial  stage,  according  to  Macewen, 
are  otalgia  with  excruciating  neuralgic  pains  radiating  from  the  ear, 
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often  vomiting,  generally  a  rigor,  slightly  elevated  temperature,  coated 
tongue,  prostration,  and,  as  a  rule,  the  otorrhoea  ceases  or  lessens. 

The  symptoms  during  the  manifest  stage  are  of  most  importance 
for  diagnosis,  for  it  is  generally  in  this  stage  that  the  patient  demands 
relief.  Von  Bergmann  has  classified  the  symptoms  of  this  stage 
into: 

1.  General  Symptoms.  Loss  of  appetite,  furred  tongue,  foul  breath, 
cachectic  appearance,  general  lassitude  and  weakness,  low  tempera- 
ture tending  to  intermit.  There  is  usually  no  rigor,  and  emaciation 
often  appears  as  the  disease  progresses. 

2.  Brain  and  Pressure  Symptoms.  Persistent  headache,  moderate 
and  referred  to  the  region  of  the  abscess  or  to  other  parts;  often, 
but  not  invariably,  slowing  of  pulse,  sometimes  fluctuating;  nausea 
and  vomiting,  dizziness,  constipation,  slow  cerebration,  and  drowsi- 
ness are  very  commonly  present;  the  patient  is  incapable  of  sustained 
attention ;  there  is  usually  no  delirium ;  tenderness  on  percussion  over 
the  affected  area  may  be  present;  convulsions  of  the  extremities  and 
of  the  facial  of  the  opposite  side  may  appear  if  the  pressure  is  con- 
siderable; optic  neuritis,  usually  slight,  is  frequently  present,  more 
pronounced  on  the  affected  side;  respiration  is  regular  and  may  be 
slowed.  There  is  occasionally  retention  of  urine  followed  by  over- 
flow, incontinence,  and  the  urine  sometimes  contains  albumin.  The 
brain  pressure  seems  to  exert  an  influence  in  lowering  both  the  tem- 
perature and  pulse,  since  the  moment  pressure  is  relieved  by  evac- 
uation of  the  abscess,  Macewen  says,  there  is  a  sudden  rise  in  pulse- 
rale  and  temperature.  Bui  the  abscess  may  exert  no  pressure,  occu- 
pying the  spaee  of  the  destroyed  brain  tissue,  and  in  this  ease  the 
slowing  of  pulse  and  subnormal  temperature  will  fail  to  appear.  The 
eyesight  is  seldom  much  affected.  Little  dependence  can  be  placed 
on  the  reflexes,  superficial  or  dee]). 

3.  Local  Brain  Symptoms  or  Localizing  Symptoms.  These  are  only 
occasionally  present  because  the  abscess  is  situated  outside  of  the 
motor  area,  in  the  majority.  Of  the  cranial  nerves  the  third  or  motor 
oculi  is  most  frequently  implicated,  on  the  same  side.  Hemiplegia 
of  the  opposite  side  is  occasionally  found  in  large  abscesses,  clue  to 
pressure  or  inflammatory  action.  "If  one  finds  paralysis  of  the  third 
nerve  on  the  same  side  as  the  lesion,  paralysis  of  the  opposite  side 
of  the  body,  commencing  in  the  face,  answering  to  the  tests  of  par- 
alysis originating  in  the  motor  cortex  and  remaining  most  marked  in 
the  facial  muscles,  then  involving  the  brachial  muscles  to  a  less  extent, 
the  lower  limb  remaining  free,  and  all  these  being  present  without 
loss  of  sensation,  the  great  probability  is  that  the  lesion  is  a  large 
one  situated  in  the  temporal  lobe"  (Macewen).  Facial  paralysis, 
when  central,  is  on  the  side  opposite  to  the  lesion,  and  cortical.  The 
pupil  is  generally  sluggish  and,  not  infrequently,  the  pupil  on  the 
same  side  may  either  become  myotic  or  mydriatic,  accompanied  by 
a  degree  of  stability.  Knapp  believes  homonymous  hemianopsia, 
which  has  been  noted  in  seven  cases,  would  be  found  oftener  if  regu- 
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larly  sought  for.  Aphasia  sometimes  accompanies  left  temporosphe- 
noidal abscesses;  sensory  aphasia  indicates  involvement  of  the  pos- 
terior portions  of  the  temporal  convolutions ;  motor  aphasia,  involve- 
ment of  brain  near  the  fissure  of  Rolando.  Word  deafness  and 
psychic  blindness,  due  to  disturbance  of  the  first  temporal  convolu- 
tion and  angular  gyrus,  have  also  been  recorded. 

The  diagnosis  is  generally  not  possible  until  the  manifest  stage 
is  reached,  and  even  then  it  is  often  uncertain.  Emaciation  asso- 
ciated with  headache,  low  temperature,  slow  pulse,  and  constipation 
in  a  case  of  chronic  purulent  otitis  media  should  direct  attention  to 
the  brain.  Caries  of  the  tegmen  tympani  or  antri  is  a  matter  for 
investigation;  sometimes  pus  may  be  seen  oozing  through  an  erosion 
in  the  tegmen  tympani.  The  presence  of  an  excessive  discharge  of 
pus  is  sometimes  significant.  The  diagnosis  is  made  easier  if  local- 
izing symptoms  make  their  appearance.  In  most  cases  the  abscess 
is  only  found  by  following  up  the  infective  tract  from  the  middle 
ear. 

The  duration  varies  from  two  to  six  weeks  from  the  time  of  its 
formation  in  the  case  of  an  acute  abscess,  to  a  number  of  months  or 
years  in  the  case  of  an  encapsulated  chronic  abscess. 

There  has  been  recorded  but  one  case  of  spontaneous  recovery 
from  cerebral  abscess.  If  not  interfered  with,  death  finally  results 
from  profound  exhaustion,  probably  the  most  common  termination, 
or  by  rupture  into  the  ventricles  or  on  to  the  surface  of  the  brain, 
or  by  the  development  of  complicating  sinus  thrombosis  and  menin- 
gitis. Death  occurs  with  gradually  deepening  stupor  and  coma  in 
case  it  is  due  to  cerebral  pressure  and  oedema.  If  rupture  into  the 
ventricles  takes  place,  the  pupils  become  widely  dilated,  the  face 
livid,  respiration  greatly  accelerated,  the  temperature  rises  to  104°- 
105°  F.  and  the  pulse  to  120;  there  occur  muscular  twitchings  all 
over  the  body,  possibly  convulsions  and  tetanic  seizures,  followed 
by  coma  and  death  in  from  six  to  twelve  hours,  as  a  rule.  Rupture 
on  to  the  surface  of  the  brain  sets  up  an  acute  leptomeningitis,  unless 
adhesion  of  the  membranes  has  previously  taken  place,  in  which  case 
the  pus  may  find  its  way  to  the  skull  wall,  and  so  externally.  Even 
when  discharge  of  the  pus  thus  takes  place  through  the  bone,  it  is  a 
question  whether  permanent  recovery  ever  takes  place. 

The  result  of  surgical  interference  is  very  promising  if  the  pus  can 
be  thoroughly  evacuated  and  the  abscess  cavity  rendered  aseptic. 
Often  there  is  left  behind  no  impairment  of  the  mental  or  bodily 
functions.  Macewen  obtained  8  recoveries  in  10  temporosphenoidal 
abscesses. 

The  temporosphenoidal  lobe  may  be  uncovered  by  the  use  of 
the  trephine  or  by  continuing  the  use  of  the  hammer  and  chisel 
upward  from  the  mastoid  wound  to  the  squama,  the  mastoid  incision 
having  been  previously  extended  upward  for  a  sufficient  distance 
above  the  auricle.  (Fig.  605.)  In  every  case  the  antrum  should  be 
opened  first  and  the  middle-ear  cavities  explored,  especially  over  the 
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tegmen  of  the  tympanum  and  antrum,  for  the  presence  of  a  fistulous 
tract.  If  such  a  tract  is  found,  the  operation  should  be  extended  to 
conform  to  the  direction  it  takes.  Without  the  existence  of  a  fistu- 
lous tract,  the  operator  may  chisel  upward  from  the  mastoid  wound 
until  the  dura  is  exposed  for  an  area  large  enough  to  admit  the  biting 
blade  of  a  pair  of  bone  forceps,  after  which  thorough  and  extensive 
exposure  is  easy.  The  exposure  of  the  dura  should  be  sufficient  to 
make  possible  the  thorough  exploration  of  the  tegmen  tympani  and 
antri.  The  dura  is  to  be  rendered  thoroughly  aseptic  by  scraping 
off  granulations  and  treating  with  antiseptics  before  the  attempt  is 
made  to  explore  the  brain  through  it.  The  dura  will  usually  be 
found  discolored  over  the  site  of  the  abscess  and  the  brain  should 
be  incised  with  a  straight  bistoury  at  the  centre  of  the  discolored 
area,  care  being  taken  not  to  penetrate  far  enough  to  endanger  the 
ventricle ;  the  knife  may  be  carried  to  a  depth  of  one  inch  with  safety. 
Macewen  recommends  the  use  of  an  exploratory  canula  devised  by 
himself ;  but  it  seems  to  the  writer  that  the  bistoury  is  more  certain 
and  no  more  dangerous.  If  the  abscess  is  of  considerable  size  it  will 
produce  bulging  of  the  brain  into  the  bone  opening,  which  may  help  to 
locate  the  abscess.  In  opening  the  dura  do  not  extend  the  incision 
quite  to  the  margin  of  the  bony  opening,  so  that  if  a  vessel  is  divided 
it  may  be  easily  secured.  If  the  trephine  is  used,  the  centre-pin  of 
a  half-inch  trephine  is  placed  at  a  point  three  quarters  of  an  inch 
above  the  posterior  root  of  the  zygoma  on  a  line  with  the  posterior 
wall  of  the  external  osseous  canal.  Personally  the  writer  prefers  the 
method  of  enlargement  of  the  mastoid  wound  with  the  hammer  and 
chisel  and  bone  forceps;  the  aperture  may  be  made  large  enough  to 
meet  any  indications. 

After  the  abscess  has  been  incised  and  the  pus  evacuated,  a  blunt 
curette  or  a  pair  of  forceps  should  be  used  to  remove  any  sloughs  that 
have  not  been  carried  out  by  the  pus.  At  the  present  time,  the  pre- 
ponderance of  opinion  seems  to  be  against  washing  out  the  abscess 
cavity.  If  washing  out  seems  desirable,  then  a  very  weak  antiseptic 
solution  is  to  be  syringed  gently  into  the  abscess  cavity  through  a 
canula,  alongside  of  which  a  much  larger  canula  for  the  outflow  has 
been  simultaneously  inserted.  If  any  resistance  to  the  current  is 
met  with,  the  tubes  are  to  be  withdrawn,  cleansed,  and  the  attempt 
'  made  over  again.  No  force  is  to  be  used.  After  the  stream  returns 
clear,  the  head  should  be  inclined  to  the  affected  side  to  drain  out 
the  fluid  before  withdrawing  the  tubes.  Whiting  has  invented  an 
instrument  which  he  calls  an  encephaloscope,  consisting  of  a  tube 
with  an  obturator,  for  the  purpose  of  examining  the  interior  of  the 
abscess  cavity  and,  on  withdrawal,  the  fistulous  tract.  He  also 
introduces  gauze  drains  through  it.  Decalcified  bone  drainage-tubes 
may  be  used  or  the  cavity  may  be  lightly  packed  with  gauze,  after 
dusting  with  the  iodoform  and  boric-acid  powder.  The  outer  dress- 
ings are  the  same  as  for  the  mastoid  operation. 

If  all  goes  well  the  first  dressing  may  be  left  in  place  for  a  week 
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or  so,  provided  the  temperature  is  normal  and  there  is  no  stain  through 
the  dressings.  After  the  first  dressing,  the  wound  should  be  dressed 
daily,  with  or  without  syringing.  If  powder  is  used,  boric  acid  should 
now  be  substituted  for  iodoform  to  avoid  iodoformism.  The  patient 
should  be  kept  in  bed  for  from  four  to  six  weeks  and  on  a  milk  or 
fluid  diet  for  two  or  three  weeks.  If  the  bowels  have  not  moved 
spontaneously  by  the  end  of  a  week  a  mild  purgative  should  be  given. 
The  patient  should  not  be  permitted  to  leave  the  recumbent  posture 
until  the  wound  is  well  on  the  road  to  healing. 

After  evacuation,  the  abscess  walls  sink  into  apposition  and  the 
cavity  becomes  quickly  obliterated,  as  a  rule.  Often  adhesions  form 
between  the  brain  and  dura  or  fibrous  tissue  at  the  opening  in  the 
bone ;  sudden  movement  is  then  apt  to  cause  shock,  with  faintness  or 
transitory  unconsciousness. 

Otic  Cerebellar  Abscess.  Abscess  of  the  cerebellum  occurs  usually 
in  one  hemisphere,  generally  in  the  anterior  portion.  The  majority 
are  in  more  or  less  direct  contact  with  the  sigmoid  sulcus.  Koch 
believes  many  of  the  abscesses  occurring  in  connection  with  chronic 
middle-ear  suppuration  are  acute  abscesses  caused  by  a  recrudescence 
of  the  trouble. 

The  general,  brain,  and  brain  pressure  symptoms  are  much  the 
same  as  in  cerebral  abscess.  Localizing  symptoms  may  be  altogether 
wanting,  and  frequently  are. 

Excessive  vomiting  is  more  apt  to  be  present;  headache  is  never 
wanting  and  is  usually  occipital,  but  may  be  referred  to  other  parts; 
the  speech  is  sometimes  jerky  and  syllabic;  optic  neuritis  may  be 
present,  but  is  of  no  special  significance.  Marked  dizziness  is  present 
in  about  one-third  of  the  cases.  Macewen  attaches  significance  to 
rigidity  of  the  masseters.  There  are  disturbances  in  equilibrium,  in 
gait,  in  breathing,  and  in  motor  speech.  Amaurosis,  without  atrophy 
of  the  optic  nerve,  may  be  present.  "There  may  be  total  blindness, 
probably  attributable  to  severe  hydrocephalus  internus.  As  no  case 
of  temporal  abscess  has,  as  yet,  been  accompanied  by  double  amau- 
rosis, this  complication  is  of  diagnostic  value"  (Koch).  Convulsions 
occur  especially  in  children,  and  probably  indicate  the  presence  _  of 
internal  hydrocephalus.  Paresis  of  the  facial  nerve  of  the  same  side 
may  occur.  As  meningitis  develops,  retraction  of  the  head  and  neck 
makes  its  appearance.  Herpes  facialis  was  present  in  Case  XL.  of 
Macewen's;  the  patient  died.  Macewen  notes  that  patients  often 
vomit  when  raised  from  the  recumbent  posture.  Weakening  or 
paralysis  of  the  bladder  and  rectum  are  more  apt  to  occur  than  in 
cerebral  abscess.  Cerebellar  abscess  only  occasionally  involves  the 
motor  oculi.  Double-sided  involvement  of  the  cranial  nerves  is  rare; 
rarer  still  is  crossed  affection  of  the  nerves.  The  nearer  a  cerebellar 
abscess  reaches  to  the  middle  line,  the  more  it  is  apt  to  produce  focal 
symptoms. 

If  the  abscess  occurs  in  the  pons,  localizing  symptoms  may  not 
appear  unless  the  abscess  is  large,  in  which  case  crossed  hemiplegia, 
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double  hemiplegia,  or  other  lateral,  bilateral,  or  shifting  palsies  may 
be  present,  according  to  Dercum.  Oculomotor  symptoms  may  also 
exist.  In  some  cases  the  symptoms  present  are  referable  to  the  over- 
lying meningitis,  the  abscess  itself  producing  no  symptoms,  or  the 
abscess  symptoms  are  masked  and  overshadowed  by  those  of  a  coex- 
isting sigmoid  sinus  thrombosis. 

Koch  noted  a  close  following  of  the  abscess  upon  the  ear  affection 
in  one-half  of  the  cases.  In  others  the  interval  may  vary  from  sev- 
eral weeks  to  several  months.  The  length  of  the  terminal  stage  varies 
from  three  days  to  two  and  one-half  months,  the  average  being  two 
weeks.  Macewen  observed  one  case  in  which  abscess  symptoms  had 
been  present  for  eleven  months. 

In  one-half  of  the  cases  the  final  cause  of  death  was  not  determined ; 
meningitis  caused  death  in  one  quarter,  progressive  encephalitis  in 
some,  rupture  into  the  fourth  ventricle,  hydrocephalus  internus, 
sinus  phlebitis,  or  some  other  complication  in  others.  Death  some- 
times results  from  the  encroachment  of  the  abscess  upon  important 
(•ciitres,  such  as  exist  in  the  medulla. 

As  with  cerebral  abscess  so  with  cerebellar,  the  diagnosis  is  usually 
only  determined  with  certainty  by  operative  investigation. 

The  natural  termination  is  in  death;  by  means  of  operative  inter- 
ference about  50  per  cent,  of  the  cases  may  be  saved. 

The  treatment  consists  in  operation.  The  horizontal  incision  from 
the  mastoid  incision  is  carried  backward,  SO  as  to  uncover  the  occip- 
ital bone  over  the  situation  of  the  cerebellum.  The  sigmoid  sinus 
is  then  uncovered  for  investigation  and  the  bone  wound  continued 
backward  over  the  cerebellum  by  (he  use  of  the  bone  forceps.  As 
most  cerebellar  abscesses  are  situated  in  the  immediate  neighborhood 
of  the  sigmoid  groove,  the  operation  through  the  mastoid  has  great 
advantage  over  the  method  of  trephining  behind  the  process ;  it  also 
enables  us  to  examine  the  sigmoid  sinus  at  the  same  time.  The 
remarks  made  as  to  locating,  evacuating,  and  dressing  cerebral  abscess 
also  apply  to  cerebellar.  In  the  latter  large  sloughs  of  brain  tissue 
in  the  abscess  cavity  are  rare. 

In  operating,  sometimes  suspension  of  breathing  suddenly  occurs, 
due  to  the  anesthetic  increasing  the  oedematous  condition  of  the 
bi  -ain.  When  this  happens,  the  operation  should  be  quickly  pro- 
ceeded with  to  evacuate  the  abscess  and  relieve  the  pressure  exerted 
on  the  respiratory  centre,  meanwhile  using  artificial  respiration.  If 
the  period  of  anaesthesia  is  shortened  by  the  preliminary  adminis- 
tration of  nitrous  oxide  gas  this  unfortunate  occurrence  is  less  apt 
to  manifest  itself. 

Differential  Diagnosis.  The  fact  of  the  existence  of  suppurative 
process  in  the  middle  ear  is  of  great  help. 

In  leptomeningitis  there  are  high  temperature  and  rapid  pulse 
without  marked  remissions,  irritability,  general  excitement,  restless- 
ness, and  hyperesthesia  of  the  sensorium. 

In  infective  sinus  thrombosis  there  are  mental  depression,  rigors, 
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constipation,  markedly  fluctuating  febrile  movement,  and  irregular 
frequent  pulse. 

If  the  temporosphenoidal  abscess  be  large  we  may  have  oculomotor 
and  pupillary  changes,  weakness  and  convulsions  of  the  opposite 
side  of  the  body,  -perhaps  various  forms  of  aphasia,  and,  possibly, 

optic  neuritis.  ., 

In  cerebellar  abscess  there  are  excessive  vomiting,  rigidity  ot  the 
back  of  the  neck,  staggering  gait,  "cerebellar  speech/'  and  vertigo. 

In  both  brain  abscesses  there  are  slow  pulse  and  low  fever,  some- 
times subnormal  temperature,  slow  cerebration,  apathy,  and  drowsi- 
ness; but  the  fact  that  more  than  one  intracranial  pathological 
condition  often  coexists  in  the  same  patient  should  never  be  over- 
looked, and  we  should  be  guided  in  our  diagnosis  and  operative 
interference  by  the  remembrance  of  this  fact. 


CHAPTER  XXVIII. 


CHRONIC  tfON-SUPPURATIYE  MIDDLE-EAK  DISEASE. 
By  ARTHUR  H.  CHEATLE,  F.R.C.S.  Eng. 

Examination  of  the  Patient.  This  should  be  carried  out  with 
great  care  and  thoroughness  hi  order  that  a  proper  diagnosis  can  be 
made,  and  also  that  the  surgeon  should  be  able  to  give  a  prognosis, 
which  is  often  of  great  moment. 

The  family  history  should  be  first  inquired  into  for  evidence  of 
heredity.  The  life-history  of  the  patient  himself  must  then  be  inves- 
tigated from  a  general  point  of  view.  Then  will  follow  the  history 
of  the  mode  of  onset  and  progress  of  the  aural  trouble. 

All  these  things  having  been  noted,  the  examination  of  the  patient 
can  be  made.  This  is  never  complete  unless  both  ears,  the  nose, 
the  pharynx,  the  nasopharynx,  together  with  the  general  health  and 
surroundings  have  been  minutely  inspected  and  inquired  into.  It 
is  always  wise  to  make  careful  notes  and  drawings  as  the  examina- 
tion proceeds. 

The  Hearing  Power  Must  be  Measured.  For  this  various  methods 
are  used,  the  most  useful  being: 

1.  The  Watch.  It  is  useful  to  have  two,  one  with  a  very  loud  and 
the  other  with  an  ordinary  tick;  both  must  have  been  carefully 


2.  The  Voice.  The  whisper  and  ordinary  conversational  voice  and, 
if  necessary,  shouting  should  be  used.  This  method  is  a  useful  but 
rough  one,  as  it  is  almost  impossible  to  gauge  the  voice  accurately 
for  each  examination. 

3.  The  Acoumeter.  (Fig.  633.)  This  little  instrument,  invented  by 
Politzer,  is  of  great  value,  as  the  note  struck  is  always  of  the  same 


Acouineter, 


Kig.  688. 


measured  with  normal  hearing 
in  order  that  each  may  have  its 
standard.  In  testing  with  the 
watch  (or  in  any  other  test) 
the  eyes  and  the  ear  not  under 
examination  should  be  closed, 
and  the  watch  having  been 
placed  close  to  the  ear  for  the 
patient  to  appreciate  what  he 
is  expected  to  hear,  should  then 
be  taken  to  the  extreme  range 
and  slowly  approached  until  it 
is  heard,  the  distance  being 
measured  by  a  tape  measure. 
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value.  It  has  a  range  of  about  forty  feet  in  a  quiet  room.  The 
mobility  of  the  membrana  tympani  and  malleus  should  be  tested  by 
using  Siegle's  pneumatic  speculum  (Fig.  634),  with  which  the  be- 
havior of  the  membrane  when  the  column  of  air  in  the  meatus  is 
exhausted  or  compressed  can  be  examined. 


Fig.  634. 


Siegle's  pneumatic  speculum. 


The  hearing  power  in  these  several  ways  having  been  tested  it 
is  necessary  to  establish  the  diagnosis  of  middle-ear  from  internal- 
ear  disease.  The  history  of  the  onset  and  cause  of  the  deafness  will 
aid  considerably. 

1.  In  middle-ear  disease  definite  changes  in  the  membrane  are 
sometimes  seen.  Internal-ear  disease  is  often  marked  by  attacks 
of  vertigo  and  vomiting,  the  special  point  regarding  true  labyrinthine 
vertigo  being  that  objects  appear  to  move  in  one  direction  or  another. 
Vertigo  is  not  found  in  uncomplicated  middle-ear  diseases .  In  middle- 
ear  disease  the  deafness  is  markedly  worse  during  a  cold,  in  internal 
little  or  no  increase  is  noted.  Paracusis,  or  hearing  better  m  a  noise, 
is  pathognomonic  of  middle-ear  affections  in  their  later  stages;  m 
internal  the  hearing  is  better  in  a  quiet  room,  a  noise  confusing  the 
patient.  Roughly  speaking,  in  middle-ear  troubles  low  tones  are 
badly  heard,  while  the  converse  holds  in  internal;  m  comparing  the 
hearing  distance  for  the  watch  and  voice  this  sign  is  often  of  value 
in  the  differential  diagnosis.  In  order  that  this  may  be  more  accu- 
rately tested  the  following  may  be  used: 


Fig.  635. 


The  Galton  whistle. 


2.  The  Galton  whistle  (Fig.  635)  is  used  for  testing  the  upper 
limit  of  hearing  and  is  only  of  value  if  the  deafness  is  extreme.  It 
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has  a  range  from  the  highest  appreciable  pitch  to  near  the  medium 
The  whistle  is  made  by  compressing  the  rubber  ball,  the  pitch  being 
varied  and  measured  by  turning  the  cylinder. 

A  series  of  tuning-forks,  such  as  Bezold's  or  Hartmann's,  for  testing 
the  lower  and  middle  ranges.  Hartmann  has  a  set  of  five  forks- 
C,  C  +  1,  C  +  2c,  C  +  3,  C  +  4. 

In  middle-ear  disease  the  deafness  never  becomes  absolute  as  in 
internal.  As  a  rule,  the  patient's  own  voice  is  heard  loudly  in 
middle,  while  in  internal  it  may  not  be  heard  at  all,  so  that  if  it  is 
of  long  standing  and  bilateral  the  voice  becomes  monotonous;  again 
if  one  ear  is  affected  with  internal-ear  disease  the  voice  will  not 
be  heard  at  all  on  that  side,  but  will  seem  to  travel  over  to  the 
other. 

On  gently  scraping  the  membrane  in  advanced  internal-ear  disease 
the  action  will  be  felt,  but  not  heard.  Inflation  of  the  middle  ear 
renders  the  hearing  worse  when  the  internal  ear  is  affected. 

In  the  normal  ear  air  is  better  than  bone  conduction.  In  middle- 
ear  disease  the  bone  conduction  is  increased  and  is  better  than  the 
aerial,  while  in  internal  bone  conduction  is  diminished  and  the  aerial 
is  better  than  the  bony. 

These  phenomena  are  tested  in  various  ways  by  means  of  the 
tuning-fork,  a  C2  being  the  best  to  use  for  the  purpose,  as  it  is  free 
from  overtones. 

1.  Schwabach's  Test.  In  this  method  the  length  of  time  the  tuning 
fork  is  heard  on  the  mastoid  of  the  patient  is  compared  with  that 
of  the  observer,  whose  hearing  must  be  normal. 

If  the  tuning-loik  is  heard  on  the  surgeon's  mastoid  after  it  has 
ceased  to  be  heard  on  that  of  the  patient  it  demonstrates  that  bone 
conduction  is  ainnnished  and  that  internal-ear  trouble  exists,  while 
if  the  patient  can  hear  it  after  the  surgeon,  bone  conduction  is  in- 
creased and  indicates  middle-ear  disease. 

The  number  of  seconds  of  increase  or  diminution  are  counted  and 
noted. 

2.  Weber's  Test.  In  this  test  the  vibrating  tuning-fork  is  placed  on 
the  middle  line  of  the  skull,  vertex,  bridge  of  nose,  or  incisor  teeth. 
If  one  ear  is  affected  with  middle-ear  disease  the  sound  will  be  heard 
principally  in  that  ear,  while  if  both  are  affected  and  one  is  markedly 
worse  than  the  other,  the  sound  will  be  heard  better  in  that  which  is 
more  affected.  If  the  internal  apparatus  of  one  ear  is  affected  the 
sound  will  be  heard  louder  than  in  the  normal,  while  if  both  are 
affected  with  internal-ear  disease,  and  one  is  much  worse  than  the 
other,  the  sound  will  be  louder  in  the  less  affected  ear. 

If  confusion  should  ever  arise  in  the  mind  of  the  student  in  con- 
nection with  this  test,  or,  indeed,  in  any  of  the  others,  the  clue  can 
readily  be  found  if  the  student  closes  one  of  his  own  ears  with  the 
finger,  thus  imitating  middle-ear  deafness,  and,  on  placing  the  vibrat- 
ing fork  on  the  middle  line  of  the  cranium,  finding  that  the  sound  is 
louder  in  the  closed  ear. 
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3.  Rinne's  Test.  With  this  the  air  and  bone  conduction  are  com- 
pared. If,  in  the  normal,  when  the  fork  has  ceased  to  be  heard  in 
the  mastoid,  it  be  removed  and  the  prongs  are  placed  in  the  air  close 
to  the  meatus  the  sound  will  be  heard  again,  showing  that  the  air 
is  better  than  the  bone  conduction.  This  is  called  positive  Rinne, 
and  indicates  either  a  normal  ear  or,  if  deafness  is  present,  some  affec- 
tion of  the  internal  ear,  while  if  it  be  heard  on  the  mastoid  after  it 
has  ceased,  when  placed  in  the  air  close  to  the  ear  (negative  Rinne) 
bone  conduction  is  increased,  thus  indicating  a  middle-ear  affection. 

4.  Gardiner  Brown's  Test.  This  test  is  based  upon  the  fact  that, 
given  trained  fingers,  the  vibration  of  a  middle  C  tuning-fork  placed 


Fig.  636. 


Gardiner  Brown's  tuning-fork  :  middle  C,  of  512  vibrations  per  second  (one-third  natural  size). 


on  the  mastoid  in  a  normal  case  can  be  felt  by  the  surgeon  for  pre- 
cisely the  same  length  of  time  as  they  can  be  heard  by  the  person 
under  observation. 

In  the  middle-ear  affection  the  sound  will  be  heard  longer  than 
the  vibrations  can  be  felt,  while  in  internal  the  vibrations  can  be 
felt  for  a  more  or  less  period  after  the  sound  has  ceased.  This  plus 
or  minus  should  be  counted  in  seconds  and  noted. 


Fig.  637. 


Fig.  63S. 


Auscultation  diagnostic  tube. 

A  diagnosis  of  middle-ear  disease  hav- 
ing been  made  the  middle  ear  should  be 
inflated  through  the  Eustachian  tube  by, 
means  of  Politzer's  bag  or  a  Eustachian 
catheter.  During  inflation  a  diagnostic 
tube  should  be  used,  passing  from  the 
patient's  to  the  surgeon's  ear,  in  order  that  it  may  be  certain  that 
the  inflation  is  efficient,  that  any  obstuction  can  be  noted,  or  that 
fluid  in  the  tube  or  middle  ear  can  be  diagnosed. 


Politzer's  method. 
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Politzer's  Bag.  The  most  useful  is  an  eight-ounce  one  with  Prit- 
chard's  nose-piece  which  is  made  of  vulcanite  and  connected  with 
the  nozzle  of  the  bag  by  means  of  a  piece  of  india-rubber  tubing. 

The  method  of  holding  the  bag  is  well  shown  in  the  accompanying 
cut.  The  bag  is  compressed  while  a  sip  of  water  is  being  swallowed, 
or  when  the  cheeks  are  blown  out,  or  on  saying  "hie;"  all  three 
methods,  by  elevating  the  soft  palate  and  thus  shutting  off  the  naso- 
pharynx from  the  pharynx,  compel  the  air  to  enter  the  Eustachian 
tubes. 

If  one  ear  only  is  to  be  inflated  by  this  method  the  patient's  head 
should  be  turned  on  one  side  with  the  affected  ear  uppermost  and, 
with  the  finger  closing  the  sound  ear,  inflation  should  be  practised 
through  the  nostril  corresponding  to  the  affected  side. 

Eustachian  Catheter.  The  most  useful  catheter  is  a  short  silver 
one  which  can  be  boiled. 


Fig.  639. 


Eustachian  catheter 


<  The  most  certain  way  of  introducing  it  is  Loewenberg's.  After 
tilting  up  the  point  of  the  nose,  the  instrument  with  the  point  hori- 
zontal is  passed  over  the  elevation  of  the  floor  of  the  vestibule  to 
reach  the  floor  of  the  nose,  the  outer  end  is  then  brought  up  hori- 
zontally and  the  instrument  passed  lightly  along  to  the  posterior 
nasopharyngeal  wall,  when  the  beak  is  turned  horizontally  inward 
and  gently  withdrawn  until  the  back  of  the  septum  is  felt,  The 
beak  is  then  rotated  downward,  outward,  and  upward  until  the  ring- 
on  the  outer  end,  which  corresponds  to  the  beak,  points  to  the  outer 
canthus  of  the  corresponding  eye.  Air  is  then  blown  through  the 
catheter  by  means  of  a  suitable  bag. 

If  the  tube  is  found  to  be  much  obstructed  it  may  be  necessary 
to  introduce  fluids  or  a  bougie  through  the  catheter. 

Before  introducing  the  latter  accurate  measurements  must  be  made 
in  the  following  way  before  passing  the  catheter.  The  bougie  should 
be  passed  down  the  catheter  until  the  point  just  appears  at  the  inner 
or  tube  end;  an  ink  mark  is  then  made  on  the  bougie  at  the  point 
corresponding  to  the  entrance  of  the  outer  end,  and  from  this  ink 
mark  the  length  (34  to  36  mm.)  of  the  Eustachian  tube  is  measured 
off  and  again  marked.  In  this  way  can  be  told  (a)  that  the  bougie 
is  at  the  mouth  of  the  Eustachian  tube,  (b)  how  far  up  the  tube  the 
bougie  has  passed,  and  (c)  at  which  part  of  the  tube  obstruction  is 
most  marked.  The  passing  of  the  bougie  should  be  done  gently  and 
in  a  rotatory  manner  when  passing  through  the  tube.  Lubricating 
the  bougie  with  paroleine  before  introduction  will  be  found  useful. 
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After  inflation  has  been  effected  the  results  on  the  membrane  must 
be  inspected  and  the  hearing  power  again  measured  and  noted.  The 
effect  on  tinnitus,  if  present,  should  be  inquired  into. 


Fig.  G40. 


Vertical  section  of  the  nasopharynx,  with  the  catheter  introduced  into  the  Eustachian  tube.  A. 
Inferior  turbinated  bone.  B.  Middle  turbinated  bone.  C.  Superior  turbinated  bone.  D.  Hard 
palate.  E.  Velum  palati.  F.  Posterior  pharyngeal  wall.  G.  RosenmUller's  fossa.  H.  Posterior  lip 
of  the  orifice  of  the  Eustachian  tube.  (Politzer.) 

The  effect  of  massage  of  the  membrane  by  means  of  Siegle's  specu- 
lum or  Delstanche's  masseur  gently  applied  on  hearing  and  tinnitus 
should  be  investigated. 

Fig.  641. 


Delstanche's  masseur. 
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Massage  may  be  applied  under  two  conditions: 

1.  With  the  meatal  air  exhausted,  when  the  membrane,  malleus 
and  incus  will  be  mostly  affected. 

2.  With  the  meatal  air  compressed,  when  the  stapes  is  thought  to 
be  reached.1 

Classification.  Difficulty  is  always  experienced  in  classifying  non- 
suppurated  middle-ear  diseases  on  a  pathological  basis,  as,  although 
great  advance  has  been  made  of  late  years,  the  opportunity  for  inves- 
tigation in  their  earlier  stages  is  necessarily  rare.  The  following 
must  therefore  be  accepted  tentatively  and  for  purposes  of  descrip- 
tion. _  Clinically,  it  is  often  difficult  or  impossible  to  draw  hard-and- 
fast  lines  between  them: 

A.  Hypertrophic  catarrh. 

1.  Chronic  catarrh  of  the  Eustachian  tube. 

2.  Chronic  catarrh  of  the  middle-ear  tract. 

B.  Atrophic  catarrh  or  sclerosis. 

C.  Changes  in  the  lining  membrane  due  to  variations  in  pressure. 

D.  Changes  in  the  lining  membrane  due  to  deficient  blood  supply! 
A.  Hypertrophic  Catarrh.    This  is  a  disease  which  has  its  origin 

principally  in  early  life,  having  for  its  chief  characteristics  deafness 
associated  with  definite  changes  in  the  membrana  tympani,  and  some 
pathological  conditions  in  the  nose  or  nasopharynx. 

Causation.    The  causes  must  be  any  condition  which  will 

t.  Predispose  to  attacks  of  acute  catarrh. 

2.  Tend  to  make  acute  catarrh  become  chronic. 

3.  Maintain  a  chronic  catarrh. 

These  causes  may  be  local  or  general;  the  local  condition  above 
all  others  is  chronic  hypertrophy  of  the  nasopharyngeal  tonsil  (aden- 
oids), a  disease  chiefly  of  childhood  and  early'  life,  although  not 
uncommon  in  middle  life,  and  occasionally  met  with  at  a  much  later 
period.  Hypertrophied  tonsils  (although  often  associated  with  aden- 
oids), if  they  are  present  alone,  will  help  to  maintain  a  chronic  catarrh. 
Other  local  causes  are  secondary  syphilis,  true  or  false  hypertrophy 
of  the  turbina]  bodies,  suppuration  in  accessory  cavities  of  the  nose, 
atrophic  rhinitis,  nasal  polypi,  irritation  due  to  noxious  fumes,  to- 
bacco, etc.  The  general  causes  are  e\\ »osure  to  wet  and  cold,  anaemia, 
tubercle,  in  fact  any  disease  which  lowers  the  vitality  of  the  organism, 
rendering  infection  easy  and  hindering  return  to  a  normal  condition 

Pathology.  In  considering  the  pathology  of  this  disease  we  will 
consider  shortly  what  a  catarrh  is  and  what  changes  are  produced 
by  it;  but  before  doing  so  the  reader  may  be  reminded  that  the 
lining  membrane  of  the  middle  car  consists  of  three  layers- 

1.  Epithelial. 

2.  Subepithelial,  containing  lymphatics,  nerves,  and,  comparatively 
speaking,  large  bloodvessels. 

3.  Fibrous,  which  is  adherent  to  the  bones. 

1  Translations  of  otological  Congress,  1899. 
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An  acute  catarrh  is  an  acute  inflammation  of  a  mucous  membrane 
due  to  either  injury  or  infection.  At  present  we  are  unable  to  say 
definitely  what  micro-organism  will  produce  catarrh;  but,  as  far  as  is 
known,  any  pathogenic  organism  has  the  power. 

The  immediate  result  of  infection  is  acute  swelling  and  reddening  of 
the  membrane,  due  to  the  engorgement  of  vessels  and  the  presence 
of  exudation,  especially  in  the  subepithelial  layer.  Exudation  is  also 
poured  out  from  the  surface,  being  serous,  seromucoid,  or  chiefly 
mucoid.  At  this  point  resolution  may  take  place,  leaving  no  trace, 
the  exudation  in  the  subepithelial  layers  being  carried  off  by  the 
lymphatics,  and  the  vessels  returning  to  their  normal  size.  But  if, 
from  some  local  or  general  cause,  resolution  does  not  occur,  the 
engorgement  of  vessels  continues,  and  more  or  less  exudation  per- 
sists, that  which  is  poured  out  from  the  surface  being  a  marked 
clinical  feature  in  some  cases. 

The  chronic  engorgement  of  vessels  leads  to  local  proliferation, 
especially  of  the  fibrous  tissue  in  the  subepithelial  layer;  this  fibrous-  ■ 
tissue  proliferation  undergoes  contraction,  the  exudation  ceases,  the 
epithelial  layer  by  stretching  becomes  atrophied,  and  the  whole  lining 
membrane  becomes  ultimately  converted  into  a  layer  of  thick  fibrous 
tissue. 

There  are,  therefore,  four  stages  which  run  one  into  another  when 
the  acute  period  is  past: 

1.  Chronic  engorgement  of  vessels  with  exudation. 

2.  Resulting  proliferation,  especially  of  the  fibrous  tissue. 

3.  Contraction  of  the  proliferated  fibrous  tissue. 

4.  The  ultimate  stage  of  cicatricial  condition  which  may  be  called 
postcatarrhal. 

The  results  of  such  changes  in  the  middle  ear  can  be  easily  imagined 
when  it  is  remembered  that  the  lining  membrane,  besides  clothing 
the  bony  walls  and  inner  aspect  of  the  membrane,  forms  folds  and 
pockets  around  the  ossicles,  their  joints,  ligaments,  and  muscles. 

At  first  the  ossicles  and  membrana  tympani  are  hampered  by  the 
swollen  membrane  and  the  exudation.  Later  the  contraction  of  the 
proliferated  fibrous  tissue  causes  further  and  permanent  fixation. 

The  membrana  tympani  is  drawn  in  by  the  same  cause,  aided  by 
the  non-aeration  of  the  cavity  through  the  Eustachian  tube,  allowing 
external  atmospheric  pressure  to  exert  its  influence.  The  folds  of 
lining  membrane  are  converted  into  fibrous  bands,  binding  down 
the  ossicles  to  the  neighboring  walls,  the  incus  to  the  outer  attic 
wall,  and  the  stapes  to  its  niche. 

The  tip  of  the  handle  of  the  malleus  coming  in  apposition  to  the 
promontory,  the  opposing  epithelial  layers  become  rubbed  off,  and 
allow  of  adhesion  at  this  point.  The  ossicular  joints  become  anky- 
losed  the  muscles  fixed.  The  exudation  becomes  inspissated  or 
confined  in  pockets  of  the  lining  membrane.  The  Eustachian  tube, 
sharing  the  same  changes,  becomes  narrowed,  so  that  an  originally 
pink,  moist,  thin,  somewhat  movable,  lining  membrane  becomes 
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smooth,  white,  dry,  and  thick.  Further  changes  of  the  lining  mem- 
brane sometimes  occur,  such  as  calcification,  fatty  degeneration,  etc. 
The  tensor  tympani  and  stapedius  muscles  undergo  atrophic  degen- 
eration. 

Fig.  642. 


St 


Ankylosis  of  tho  plate  of  the  stapes  with  the  fenestra  ovalis.  Microscopic  section  through  the 
stapcdio-vestlbular  connection,  gt.  Head  of  the  stapes.  6.  Base  of  the  stapes,  p.  Promontory,  a. 
Spurious  adhesion  of  the  border  of  the  stapes  with  the  fenestra  ovalis.  k.  Adhesion  of  the  anterior 
border,  the  edge  being  still  noticeable  by  the  dark  line.  (Politzer.) 


Fig,  648. 


As  the  trouble  may  be  limited  to  the  Eustachian  tube  or  may 
involve  the  whole  middle-ear  tract,  each  will  be  considered  separately, 
with  their  symptoms,  signs,  prognosis,  diagnosis,  and 
treatment,  as  far  as  possible  in  their  different  stages. 

a.  Chronic  Eustachian  Catarrh.  This  may  be  limited 
to  the  orifice  of  the  tube  or  extend  some  distance 
up  the  cartilaginous  portion.  If  long  continued, 
changes  may  take  place  in  the  whole  tract;  these 
will  be  considered  under  the  changes  produced  by 
variations  in  pressure. 

Symptoms  and  Signs.  One  or  both  ears  may  be 
affected ;  if  both,  one  is  often  worse  than  the  other. 
Deafness  is  marked,  but  may  vary  from  time  to 
time,  improving  sometimes  on  swallowing  or  on 
blowing  the  nose;  but  the  improvement  soon  dis- 
appears, or,  if  permanent  changes  have  not  occurred, 
the  patient,  after  suffering  for  some  time,  may  feel 
a  crack  in  the  ears,  with  subsequent  complete  res- 
toration of  hearing. 
On  inflation  with  Politzer's  bag  or  the  Eustachian  catheter  imme- 
diate and  permanent  improvement  may  occur  in  the  limited  early 


Circumscribed  adhe- 
sion of  the  membrana 
tympani  to  the  pro- 
montory underneath 
the  handle  of  the 
malleus,  a.  Place  of 
adhesion  on  the  pro- 
montory. (Altera  pre- 
paration of  mine,  now 
in  the  museum  of  the 
College  of  Physicians, 
in  Philadelphia.)  (Po- 

I.ITZER.) 


(  II RONIC  NONSUPPURATIVE  MIDDLE-EAR  DISEASE.  1185 


stage,  or,  if  the  disease  is  of  long  standing,  especially  if  it  has  extended 
some  way  along  the  tube,  difficulty  may  be  experienced  in  getting 
the  tube  open,  and  the  resulting  improvement,  although  great  at  the 
time,  sooner  or  later  disappears.    On  listening  with  the  auscultation 
tube  during  inflation  the  air  can  be  heard  at  first  in  the  distance, 
entering  with  difficulty  before  clearly  entering  the  cavity  of  the 
tympanum.    In  the  exudation  stage  distant  bubbling  may  be  at 
first  heard.    The  patient  complains  of  a  distinct  feeling  of  oppression 
of  the  head  on  the  side  affected,  and  mental  clulness  may  be  felt, 
especially  if  both  tubes  are  blocked.    Tinnitus  of  a  rushing  character 
is  heard.    The  patient's  own  voice  sounds  to  him  louder  on  the 
affected  side,  and  if  both  ears  are  implicated  it  seems  as  if  he  were 
talking  into  a  hollow  vessel.    The  auricle  and  surrounding  parts  feel 
numb  when  lightly  touched.    On  looking  at  the  membrana  tympani 
all  the  signs  of  depression  will  be  seen.    If  permanent  changes  in 
the  middle  ear  have  not  been  produced  the  pink  lining  membrane 
may  show  through,  unless  any  opacity  be  present.    The  white  short 
process  of  the  malleus  is  prominent,  and  the  handle  foreshortened 
and  drawn  somewhat  backward.    The  folds  running  forward  and 
backward  from  the  short  process  to  the  periphery  are  marked,  the 
latter  especially.    The  triangular  light  reflection  from  the  tip  of  the 
handle  of  the  malleus  is  interrupted,  shortened,  or  absent,  depending 
upon  the  amount  of  depression.    The  structures  in  the  middle  ear 
and  the  inner  wall  may  be  clearly  visible.    In  the  posterior  and 
superior  segment  the  descending  process  of  the  incus,  with  the  sta- 
pedius muscle  running  backward  from  close  to  its  tip,  and  the  chorda 
tympani  nerve  running  from  behind  upward  and  forward  across  the 
descending  process  of  the  incus,  may  be  seen.    The  smooth  curve  of 
the  promontory  in  the  inferior  segment  is  well  marked,  and  below 
and  behind  it  the  round  window  appears  as  a  dark  patch.    On  looking 
at  the  nasopharynx  a  catarrhal  condition  of  the  lining  membrane 
may  be  seen,  it  being  red  and  swollen,  with  exudation  lying  on  its 
surface.    Sometimes  this  can  be  seen  involving  the  lips  and  orifice 
of  the  Eustachian  tube,  and  rarely  a  plug  of  exudation  may  be  seen 
lying  in  the  orifice. 

Prognosis.  In  the  early  stages  this  is  very  good;  in  the  later  it 
will  depend  on  the  amount  of  constriction  produced  and  whether 
the  tympanum  is  also  involved. 

Diagnosis.  Simple  chronic  Eustachian  catarrh  will  be  diagnosed 
by  the  marked  improvement  of  hearing,  by  inflation,  and  the  absence 
of  permanent  changes  in  the  membrane. 

Treatment.  Any  causes  in  the  nose  or  nasopharynx  must  be 
removed,  and  treatment  directed  to  improving  the  patient's  general 
condition  adopted,  especially  change  of  air  and  tonics.  In  the  early 
stages  a  single  inflation  may  be  all  that  is  necessary  to  open  a  tube 
which  has  been  perhaps  blocked  by  a  plug  of  mucus,  or  the  sides 
of  which  have  stuck  together.  If  the  trouble  has  extended  some 
distance  up  the  tube,  inflation  will  have  to  be  repeated,  the  intervals 
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between  the  proceeding  depending  on  the  effect  produced  and  the 
length  of  time  improvement  in  hearing  remains. 

In  the  later  stages,  when  contraction  appears  to  become  a  definite 
feature,  especially  if  the  cartilaginous  portion  is  affected,  injections 
of  alkaline  solution  or  of  paroleine,  or  the  passage  of  a  bougie  through 
the  Eustachian  catheter  may  be  necessary.  Combined  with  this 
treatment  the  chloride  of  ammonium  vapor,  obtained  by  means  of 
Godfrey's  or  Basdon's  inhaler,  drawn  into  the  mouth  and  blown 
through  the  nose  for  ten  minutes  night  and  morning,  with  a  few 
autoinflations  into  the  middle  ear  by  means  of  Valsalva's  method, 
when  the  mouth  and  nose  are  full  of  vapor,  is  often  of  great  use. 

An  alkaline  and  astringent  solution  gently  syringed  down  the  nose 
after  the  inhaler  is  often  useful.  In  the  last  stage  it  will  be  usually 
found  that  further  changes  in  the  upper  middle-ear  tract  have  occurred 
either  by  extension  of  the  catarrh  or  by  changes  produced  by  the 
variation  in  pressure.  The  treatment  in  these  cases  will  be  consid- 
ered later. 

A  useful  point  when  difficulty  of  opening  the  Eustachian  tube 
by  ordinary  inflation  is  experienced,  is  to  place  a  few  drops  of  pure 
chloroform  into  the  bag  before  inflation. 

b.  Chronic  Hypertrophic  Catarrh  in  the  Whole  Middle-ear  Tract. 
Symptoms  and  Signs.  These;  will  depend  on  how  far  the  disease  has 
progressed. 

I,  Stage  of  Chronic  Engorgement  of  Vessels,  with  Exudation.  Although 
a  certain  amount  of  exudation  from  the  surface  is  present  in  all  cases, 
yet  in  some  it  forms  a  very  prominent  clinical  feature  demanding 
special  description.  It  must  be  stated  that  cases  of  this  variety  are 
undoubtedly  rare  in  Great  Britain.  It  is  impossible  to  say  what 
determines  this  excess  of  exudation;  undoubtedly  in  some  cases  the 
excess  is  more  apparent  than  real,  being  due  to  the  collection  of 
exudation  in  the  tympanum  owing  to  coexisting  Eustachian  obstruc- 
tion. The  character  of  the  exudation  varies,  being  serous,  sero- 
mucoid,  or  mucoid;  and  here  also  it  is  impossible  to  say  definitely 
on  what  the  varying  characters  of  the  exudation  depends. 

The  history  of  these  cases  in  which  exudation  is  marked  usually  is 
that,  after  an  acute  catarrh  of  the  nasopharynx,  deafness  in  one  or 
both  ears  persists.  The  exudation  form  may  be  present  on  the  one 
side,  with  simple  Eustachian  obstruction  on  the  other.  There  is  a 
feeling  of  fulness  in  the  ear,  stopping  short  of  actual  pain,  and  a 
sensation  of  something  moving,  especially  if  the  exudation  is  serous, 
with  occasional  bubbling,  especially  after  blowing  the  nose.  Im- 
provement in  hearing  occurs  temporarily,  but  is  only  of  short  dura- 
tion, and  may  vary  with  the  position  of  the  head.  The  patient  may 
hear  bubbles  bursting,  especialfy  after  inflation.  Rushing  and  occa- 
sional pulsating  tinnitus  is  present.  The  head  on  the  affected  side 
feels  heavy,  and  numbness  of  the  auricle  and  surrounding  parts  is 
experienced.  The  patient's  own  voice  sounds  unusually  loud.  In- 
ability to  do  mental  work  is  often  complained  of,  and  sleep  may  be 
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disturbed  owing  to  the  bubbling  and  cracking  which  goes  on  in  the 
ear.  When  the  mucoid  element  predominates  bubbling  on  variations 
of  posture  are  not  marked. 

Sometimes,  especially  in  old  people,  the  membrane  may  rupture 
on  blowing  the  nose  or  on  inflation,  producing  perhaps  a  suppurative 
process  resulting  from  septic  infection  from  the  meatus.  In  infancy 
and  early  childhood  rupture  seems  to  readily  take  place  in  the  early 
stages. 

On  examination  the  appearance  of  the  membrane  varies  according 
to  the  character  and  amount  of  the  exudation,  to  the  length  of  time 
it  has  been  present,  and  to  the  degree  of  clearness  of  the  membrane. 

If  the  exudation  is  slight  and  serous  the  malleal  vessels  are  some- 
what injected,  and  the  fluid  can  be  seen  occupying  the  lower  part, 
its  upper  level,  which  appears  as  a  thin  line,  vary- 
ing with  the  position  of  the  head,  or,  if  greater  in 
amount,  marked  bulging,  usually  in  the  posterior 
segment,  is  seen,  perhaps  completely  hiding  the 
handle  of  the  malleus.  On  inflation  a  distur- 
bance of  the  fluid  can  be  seen  with  the  forma- 
tion of  bubbles,  or  if  the  auscultation  tube  be 
used,  clear  bubbling  can  be  heard.  If  the  mucoid 
element  preponderates  a  whitish-yellow  appear- 
ance of  a  more  or  less  bulging  membrane  is  seen  'Accumulation  of  fluid 
with  dilated  vessels  coursing  over  it;  there  is  little  effusion  in  the  inferior 
or  no  movement  observable  on  posture,  and  on    p0'"0"  of  tyTT. 

u         .  .  .      ,,  1.1     .  1.1       i  •       cavity,  marked  by  a  bright 

inflation  through  the  catheter,  as  the  bag  is 

line.  (Politzer.) 

often  not  effective,  the  air  can  be  heard  at  first 

in  the  distance,  and  then  to  gradually  enter  the  tympanum  with 

sticky  rales. 

In  the  later  period  of  the  exudative  stage  the  exudation  partly 
escapes  from  the  Eustachian  tube,  while  some  becomes  inspissated, 
the  membrane  in  the  meanwhile  becoming  pale  and  depressed,  with 
perhaps  localized  collections  of  exudation. 

In  those  cases  in  which  exudation  is  not  a  marked  clinical  feature 
the  symptoms  and  signs  are  not  so  aggressive.  Deafness,  improving 
on  blowing  the  nose,  with  gradual  return  to  the  former  condition, 
and  tinnitus  of  a  rushing  and  pulsating  character,  are  complained  of. 
The  membrane  is  somewhat  depressed,  the  lining  membrane  seen 
through  being  dark  pink  in  color.  On  inflation  slight  bubbling  may 
be  heard,  the  improvement  in  hearing  produced  being  greater  and 
more  lasting  than  in  the  cases  of  marked  exudation. 

Prognosis.  This,  if  the  case  be  properly  taken  in  hand,  is,  as  a 
rule,  excellent;  but  if  long  continued  or  untreated,  resulting  in 
further  changes  in  the  lining  membrane,  as  demonstrated  chiefly  by 
the  amount  of  improvement  in  hearing  produced  by  efficient  inflation, 
renders  it  proportionately  worse;  therefore,  before  giving  a  definite 
opinion  in  long-standing  cases,  it  is  well  to  await  the  effect  of  treat- 
ment. 
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Diagnosis.  The  cases  of  marked  exudation  give  definite  signs 
From  a  collection  of  pus  they  are  diagnosed  by  the  absence  of  acute 
redness  of  the  membrane,  chronicity,  and  the  absence  of  pain  and 
fever.  If  the  exudation  is  mucoid  a  general  whitish  appearance  is 
seen,  instead  of  a  yellow  or  greenish  yellow,  which  is  seen  when  the 
contents  of  the  tympanum  are  purulent.  The  effect  of  treatment 
will  also  help.  In  those  cases  in  which  exudation  is  not  a  marked 
clinical  feature  bubbling  is  sometimes  heard,  and  the  unusually  dark 
and  swollen  lining  membrane  seen  through  the  membrana  tympani, 
together  with  the  persistency  of  the  symptoms  and  effects  of  inflation' 
mark  them  from  simple  Eustachian  obstruction. 

Treatment.  At  this  stage,  as  we  have  seen,  it  is  possible  for  the 
disease  to  be  completely  arrested,  and  no  means  should  be  spared 
to  prevent  further  progress.  The  treatment  is  local  and  general. 
Those  cases  in  which  exudation  is  marked  will  be  first  considered. 

If  this  is  slight  and  serous  the  treat  men  I  adopted  for  simple  Eusta- 
chian catarrh  will  suffice.  As  before  staled,  it  is  impossible  at  first 
to  say  how  much  Eustachian  obstruction  is  responsible  for  the  collec- 
tion of  exudation  in  the  tympanum;  sometimes  cases  which  at  first 
appear  to  demand  more  radical  measures  yield  to  simple  treatment. 
In  the  cases  in  which  simple  remedies  do  not  effect  a  cure  a  collection 
of  exudation  persist  inn-,  and  especially  when  the  mucoid  element 
predominates,  they  must  he  supplemented  by  intratympanic  injec- 
tions of  warm  sterile  alkaline  solutions,  such  as  bicarbonate  of  soda, 
live  "-rains  to  (he  ounce,  or  of  paroleine.  Counter-irritation  behind 
the  ear,  or  massage  from  above  downward  behind  the  ear  and  upper 
part  of  the  neck,  may  also  lie  used.  If  these  measures  do  not  suffice 
the  membrane  must  be  opened,  perhaps  more  than  once,  as  the  inci- 
sion speedily  closes  in  spite  of  inflation.  The  incision  must  be  made 
under  strict  antiseptic  precautions  through  the  part  in  which  the 
bulging  is  most  marked,  or,  if  no  bulging  is  present,  in  the  posterior 
and  inferior  segment;  it  should  be  free  and  parallel  to  the  handle 
of  the  malleus.  At  the  time  of  incision  inflation  should  be  practised 
to  clear  the  middle  ear,  the  exudation  being  then  gently  mopped 
out.  The  meatus  should  then  be  lightly  plugged  with  the  antiseptic 
dressing.  The  simple  treatment  of  the  nose  and  nasopharynx  with 
t  he  chloride  of  ammonium  inhaler  and  nasal  solution  should  be  con- 
tinued meanwhile.  Massage  by  means  of  Siegle's  speculum  will  be 
found  useful  in  hastening  absorption  and  preventing  adhesions. 
Change  of  air  to  a  high  and  dry  climate  with  tonics  are  especially 
beneficial. 

In  those  cases  in  which  exudation  is  not  marked  simple  treatment, 
regular  inflation,  massage  of  the  membrane,  together  with  tonics  and 
change  of  air,  will  usually  be  found  sufficient.  In  these  cases,  again, 
local  trouble  in  the  nose  or  nasopharynx  must  also  be  removed. 

2.  Stages  of  Proliferation  and  Contraction.  In  discussing  the  following 
stages,  they  merge  so  gradually  one  into  the  other  that  it  is  impos- 
sible to  separate  them  completely,  the  progress  of  the  cases  being 
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judged  according  tq  the  amount  of  improvement  obtained  by  treat- 
ment and  the  changes  present  in  the  membrane.  We  may  discuss 
the  stages  of  proliferation  and  contraction  together.  This  is  a  com- 
mon period  for  patients  to  present  themselves  for  treatment,  _  as  they 
find  that  the  deafness,  which  they  thought  would  pass  off  in  time, 
has  not  only  persisted,  but  is  gradually  getting  worse. 

Symptoms  and  Signs.  The  history  of  these  patients,  usually  young 
adults,  is  that  deafness  has  persisted  after  a  cold  or  series  of  colds, 
or  has  gradually  come  on  since,  or  that  in  childhood  occasional  deaf- 
ness was  noticed,  with  a  history  that  points  strongly  to  the  fact  that 
adenoids  were  present  at  that  period.  In  fact,  they  often  present 
the  appearance  due  to  chronic  nasal  obstruction.  They  also  state 
that  they  are  worse  with  every  cold,  with  perhaps  marked  permanent 
deterioration.  In  the  later  stage,  when  far  advanced,  the  symptom 
of  hearing  better  in  a  noise  may  begin  to  show  itself,  indicating  the 
o-radual  onset  of  the  fixation  stage.  Deafness  is  well  marked,  both 
ears,  as  a  rule,  being  affected,  one,  often  the  left,  being  the  worse. 
The'fact  that  the  patient  cannot  hear  general  conversation,  or,  when 
at  a  dinner  party,  he  cannot  hear  conversation  distinctly  on  one  side, 
may  be  the  symptom  which  compels  him  to  come  for  treatment. 
Tinnitus,  rushing,  roaring,  clanging,  or  machinery-like  in  character, 
is  often  a  source  of  great  trouble,  being  worse  ^ 
(  when  the  patient  is  quiet,  especially  at  night, 
sometimes  preventing  sleep. 

Diplacusis,  usually  disharmonic,  is  sometimes 
complained  of.  On  examination  the  membrane 
is  pale,  often  opaque,  with  perhaps  patches  of 
chalky  deposit  (phosphate  of  lime),  the  signs  of 
depression  being  marked,  and  in  the  latter  stage 
the  pink  lining  membrane  cannot  be  seen,  even 

if  the  drum  is  clear.  "Horseshoe  chalky  de- 

On  applying  Siegle's  speculum  it  will  be  found  p0Sit  in  the  membrana 
that  the  membrane  and  malleus  do  not  move  ;^^arfo/ag~ 
freely,  or  perhaps  the  posterior  segment  will  alone 

tion  of  the  ear  disease,  ten 

be  freely  movable.  On  inflation  through  the  years.  Tinnitus  seldom, 
catheter  the  air  will  be  heard  to  enter  with  diffi-  -  30^. 

culty  and  dryly,  with  perhaps  a  whistling  sound.  ZER  ) 
The  amount  of  improvement  in  hearing  produced 
will  vary  according  to  how  the  pathological  changes  have  progressed. 
On  examining  the  membrane  after  inflation  little  or  no  alteration  is 
seen.  The  nose  or  nasopharynx  may  present  some  pathological  con- 
dition, and  it  is  often  possible  to  detect,  even  in  middle  life  remains 
of  adenoids,  which,  if  seen  during  a  cold,  may  be  considerable  in 

^Prognosis.  For  this  we  rely  upon  the  progressive  character  of  the 
deafness,  which  is  worse  with  each  cold,  and  the  absence  of  internal- 
ear  trouble,  as  shown  by  the  tuning-fork,  etc.  From  the  exudation 
stage  by  the  absence  of  moist  sounds  on  inflation,  the  depression, 
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fixation,  and  opacity  of  the  membrane,  and  the  amount  of  improve 
ment  produced  by  inflation.    From  the  last  stage,  by  the  amount  of 
improvement  produced  by  inflation,  the  absence  of  paracusis  which 
though  present  m  the  later  stages  of  contraction,  appears  to  indicate 
that  the  final  stage  is  being  reached. 

Treatment.  If,  on  inflation,  the  improvement  in  hearing  is  marked 
we  gather  that  the  contraction  stage  has  not  advanced  far,  and  we 
must  adopt  treatment  which  will,  as  much  as  possible,  cut  short  the 
proliferation  or  limit  the  amount  of  contraction.  In  order  to  do 
this  definite  local  troubles  in  the  nasopharynx  or  nose  must  be  re- 
moved, followed  by  regular  inflation  by  means  of  the  bag  or  Eusta- 
chian catheter,  the  intervals  between  the  inflations  being  judged  bv 
the  length  of  time  improvement  in  hearing  lasts.  Massage  by  means 
of  Siegle's  speculum  or  Delstanche's  masseur  is  also  useful  The 
chloride  of  ammonium  inhaler  and  the  nasal  solution,  with  tonics 
and  change  of  air  to  a  high  and  dry  climate,  should  be  combined 
with  the  other  treatment. 

If  the  Eustachian  obstruction  is  a  prominent  feature  a  bougie  may 
be  passed  up  the  tube,  or  paroleine  may  be  injected  through  the 
catheter.  If  the  results  produced  by  this  treatment  are  not  great 
we  must  infer  that  contraction  is  well  advanced,  and  we  may  have 
to  consider,  if  the  deafness  is  extreme,  the  question  of  operative 
treatment,  which  will  be  presently  dealt  with  in  considering  the 
treatment  of  the  postcatarrhal  stage. 

Sometimes  iodide  of  potassium  in  small  closes,  combined  with 
ammonia,  given  in  hot  water  twice  a  day  for  a  fortnight  or  three  weeks 
produces  good  results.  With  regard  to  tinnitus,  the  treatment  we 
have  indicated  will  usually  do  as  much  good  as  is  possible,  as  it  is 
mechanically  produced,  and  depends  on  the  local  changes.  Tonics 
are  useful  m  rendering  the  patient  more  able  to  stand  the  noises; 
bromide  of  potassium  and  diluted  hydrobromic  acid  are  sometimes 
useful  as  sedatives.  Electricity  may  be  tried;  if,  at  the  first  sitting, 
neither  the  anode  nor  cathode  alters  the  sound  the  case  is  unfavor- 
able; but  if  the  noises  are  diminished  during  the  passage  of  the  anodal 
current  the  treatment  is  more  hopeful,  and  should  be  continued.1 

3.  Cicatricial  or  Postcatarrhal  Stage.  This  may  be  looked  upon  as 
the  ultimate  condition  resulting  from  the  unchecked  progress  of  the 
disease,  which  may  have  occupied  a  longer  or  shorter  length  of  time. 

Symptoms  and  Signs.  A  history  of  gradual  increasing  deafness 
ol  catarrhal  origin,  distinctly  worse  on  colds,  until  a  pitch  of  deaf- 
ness has  arrived,  which,  although  never  absolute,  necessitates  a  loud 
voice  close  to  the  ear.  Paracusis  Willisii,  or  hearing  better  in  a  noise, 
is  a  prominent  symptom;  this  phenomenon  is  supposed  to  be  due 
to  vibration  produced  by  jolting  or  loud  noises,  enabling  the  rigid 
ossicular  chain  to  more  readily  transfer  sound  waves.  Occasionally 
the  patients  will  state  that  they  used  to  hear  better  in  a  noise.  Tin- 


1  Lewis  Jones,  Archives  of  Otology,  vol.  xxiv. 


CHRONIC  NONSUPPURATIVE  MIDDLE-EAR  DISEASE.  1191 


nitus  is  often  very  distressing,  sometimes  rendering  life  almost  unbear- 
able, and  in  a  few  even  suicidal  tendencies  may  be  present.  The 
patients  are  morose,  introspective,  being,  to  a  large  extent,  cut  off 
from  the  outside  world.  Many  acquire  in  some  degree  the  power 
of  lip-reading,  and  they  will  consequently  hear  better  when  the 
speaker  is  facing  them.  A  low  but  clear  voice  is  heard  better  than 
shouting.  High  tones  will  be  distinctly  heard  better  than  low;  for 
instance,  a  watch  will  be  heard  comparatively  better  than  the  human 
voice.  On  looking  at  the  membrane  it  will  appear  markedly  de- 
pressed and  opaque.  By  means  of  Siegle's  speculum  the  malleus 
may  be  seen  to  be  firmly  adherent  to  the  promontory,  the  membrane 
perhaps  fixed  to  the  descending  process  of  the  incus  and  around  the 
malleus  to  the  promontory.  On  inflation  the  air  enters  with  difficulty, 
and  produces  no  change  in  the  position  of  the  malleus  or  membrane. 
Improvement  in  hearing  is  either  absent,  or,  if  slight,  is  of  short 
duration.    Diminution  of  the  noise  is  sometimes  produced. 

Prognosis  is  extremely  bad  as  regards  hearing  and  tinnitus;  deaf- 
ness is  never  absolute,  and  the  patient  may  become  more  or  less  used 
to  the  noises,  which  may  vary  with  the  state  of  the  health.  Opera- 
tive measures  may  produce  improvement,  if  not  in  hearing,  in  tinnitus. 

Diagnosis.  From  the  previous  stages  it  may  be  diagnosed  by  the 
fixation  of  the  membrane,  the  obstruction  of  the  tube,  the  paracusis, 
and  the  slight  improvement  on  inflation.  The  tuning-fork  and  tone- 
hearing  tests  will  distinguish  it  from  internal-ear  disease;  but  we 
occasionally  find  that  the  tuning-fork  in  these  cases  indicates  a  certain 
amount  of  internal-ear  implication;  the  history  of  paracusis  will  be 
sufficient  to  stamp  the  case  as  having  originated  m  the  middle  ear, 
especially  if  other  symptoms  of  internal-ear  diseases  are  absent,  lrue 
auditory  vertigo  does  not  occur. 

Treatment.  It  follows  from  the  pathological  condition  that  ordinary 
local  and  general  treatment  is  useless  in  effecting  useful  or  any  per- 
manent improvement  in  hearing  or  tinnitus.  The  treatment,  however 
described  under  the  previous  stage  should  be  given  a  fair  trial.  It  tne 
patient  is  satisfied  with  the  temporary  and  slight  improvement  which 
may  be  effected,  especially  if  lip-reading  lessons  are  taken  ordinary 
methods  of  treatment  should  be  from  time  to  time  employed 

Before  undertaking  operative  measures  care  must  be  taken  that 
the  internal  ear  is  intact,  and  it  must  be  pointed  out  to  the  patient 
that  they  are  more  or  less  of  an  experimental  nature.  It  *  well ^to 
fully  explain  to  the  patient  the  true  condition  of  th ng and  leave 
it  to  him  to  decide  as  to  whether  they  should  be  undertaken.  It  is 
wise  to  first  operate  on  the  ear  which  is  more  affected.  These  opera 
tions  fall  under  four  headings : 

1  Those  undertaken  to  relieve  tension. 

2.  Those  undertaken  to  diminish  undue  flaccichty.  . 

3.  Those  undertaken  to  allow  sound-waves  to  reach  the  fenestra 

'^Removal  of  some  part  of  the  bony  labyrinthine  wall. 
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None  of  them  should  be  undertaken  without  strict  antiseptic  nr* 
cautions.  1  J 

1.  Those  Undertaken  to  Relieve  Tension.  These  comprise  division 
of  adhesions,  section  through  the  posterior  fold,  tenotomy  of  the 
tensor  tympani,  and  division  of  ligaments.  These  have  not  realized 
expectations,  any  improvement  which  is  produced  speedily  disan 
pearing  as  soon  as  the  inevitable  healing  takes  place;  therefore  thev 
may  be  placed  on  one  side.  J 

2.  Those  Undertaken  in  Cases  of  Undue  Flaccidity.  When  the  mem 
brane  or  some  part  of  the  membrane  is  seen  by  inflation  or  the  Sieele 
speculum  to  be  unduly  flaccid,  due  to  atrophy  or  too  energetic  infla- 
tions, or  the  result  of  a  cicatrix,  especially  if  marked  improvement 
m  hearing  occurs  when  it  is  put  on  the  stretch,  multiple  incisions 
made  through  the  flaccid  part  with  the  idea  of  producing  cicatricial 
contraction  may  be  undertaken;  but  the  result  is  often  disappointing 
Collodion  painted  over  the  flaccid  portion  and  adjacent  meatal  wall 
may  be  of  benefit. 

3.  Those  Undertaken  to  Allow  of  Sound  Waves  Reaching  the  Fenes- 
tra; Direct.  It  has  long  been  known  that  the  artificial  perforation 
of  the  membrane  will,  in  some  cases,  produce  great  improvement  in 
hearing;  but,  as  healing  always  takes  place,  and  no  method  of  keeping 

perforation  open  has  yet  been  devised, 
some  further  procedure  becomes  necessary.  As* 
to  w  het  her  further  proceedings  should  be 
adopted,  exploratory  tympanotomy  is  a  useful 
guide,  for  if  it  produces  improvement  in  hearing 
or  tinnitus,  we  are  encouraged  to  proceed  to 
more  radical  measures;  but,  even  if  it  does 
not  and  given  that  the  internal  ear  is  intact, 

  and  the  case  is  not  one  of  atrophy,  we  may,  if 

Triangular  incision  in  the    the  patient  so  desires,  adopt  the  more  radical 

rssnt'sr  ;;;;;;i!ures'  - it  riy™m  that  the  absence  of 

tionofthe  incus  ana  stapes.  ^Piovement  is  due  to  fixation  of  the  stapes,  or 
(PoLnzER.)  tin-  blocking  of  the  round  window  to  a  cicatricial 

tissue. 

Exploratory  Tympanotomy.  This  little  operation  is  best  performed 
under  gas  anaesthesia  by  cutting  a  flap  with  its  apex  uppermost  in  the 
posterior  and  superior  segment,  by  means  of  a  sharp-pointed  knife 
under  a  good  reflected  light.  Preliminary  inflation  of  the  middle  ear 
may  be  useful  in  separating  the  membrane  as  far  as  possible  from  the 
middle-ear  wall.    Further  procedures  can  be  divided  into  two  stages: 

a.  Removal  of  the  membrane,  malleus,  and  incus,  which,  if  not 
productive  of  improvement,  even  after  an  artificial  membrane  has 
been  tried,  may  be  followed  by 

b.  Mobilization  or  removal  of  the  stapes  and  removal  of  cicatricial 
tissue  from  over  the  round  window. 

a.  The  Removal  of  the  Membrane,  Malleus,  and  Incus.  This  should 
be  performed  under  a  general  anaBsthetic,  the  head  being  slightly 
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raised  on  a  pillow  and  turned  three-quarters  over  to  the  opposite  side. 
A  good  reflected  light  is  necessary.  An  incision  is  made  with  a  sharp- 
pointed  knife,  starting  from  immediately  behind  the  short  process 
of  the  malleus,  sweeping  around  as  close  to  the  periphery  as  possible 
to  a  corresponding  point  on  the  anterior  aspect  of  the  short  process. 
The  handle  is  then  freed  from  adhesions  which  may  be  present  be- 
tween the  membrane  or  malleus  and  the  promontory.    The  tensor 


Fig.  647. 


Sexton's  forceps  and  knives  for  removing  tbe  membrane  and  ossicles. 


tympani  is  then  divided,  either  by  Delstanche's  extractor  or  by  a  small 
curved  knife.  The  malleus  is  then  seized  as  high  up  as  possible  with 
a  pair  of  strong  curved  forceps,  being  pulled  first  downward  to  free 
it  from  the  attic,  and  then  outward.  The  incus  must  then  be  turned 
out  from  the  attic  by  means  of  an  incus  hook,  which,  being  intro- 
duced into  the  interior  part  of  the  cavity,  is  rotated  downward 
and  backward,  pushing  the  ossicle  into  the  lower  middle  ear,  when 
it  may  be  removed  by  forceps  or  by  syringing.  Numerous  incus 
hooks  are  made,  the  most  useful  being  either  Delstanche's,  Lake's,  or 
Ludwig's. 

The  middle  ear  should  then  be  gently  mopped  out,  a  gauze  dressing- 
should  be  lightly  introduced  into  the  meatus,  and  a  general  dressing 
and  bandage  applied.  If  antiseptic  precautions  have  been  efficient 
dressing  will  not  be  required  for  a  week  or  ten  days.  At  the  end  of 
a  fortnight  or  three  weeks  the  hearing  power  should  be  tested  again 
and  the  amount  of  tinnitus  noted.  The  dressing  should  not  be  left 
out  until  healing  is  complete,  when  an  artificial  membrane  may  be 
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tried  if  no  improvement  results.  Sometimes  an  adventitious  mem- 
brane forms  across,  annulling  any  good  effect,  and  may  require 
removal  more  than  once. 

b.  Mobilization  and  the  Removal  of  the  Stapes  and  the  Removal  of 
Cicatricial  Tissue  from  over  the  Round,  Window.  Before  these  opera- 
tions are  performed  the  ear  should  be  allowed  to  heal  soundly,  allow- 
ing the  condition  of  the  inner  middle  wall  to  be  plainly  seen.  Adhe- 
sions binding  down  the  head  and  crura  of  the  stapes  should  be  divided 
with  a  fine,  sharp,  shouldered  knife,  such  as  Politzer's,  as  close  to 
the  ossicle  as  possible  under  eucaine  or  cocaine,  the  stapedius  muscle 
being  also  divided  and  the  stapes  mobilized  by  means  of  a  suitable 


Fig.  649. 


Delstanche's  malleus  extractor 


Fig.  650. 


Lake's  attic  curette  and  incus  hook. 


probe.  If  improvement  occurs  nothing  more  should  be  done;  if  it 
does  not,  we  may  again  try  an  artificial  membrane ;  if  this  is  in- 
effective we  should  remove  adhesions  obscuring  the  round  window 
as  far  as  possible,  a  rather  difficult  procedure,  on  account  of  the 
anatomy  of  the  part.  If  this  is  insufficient  we  must  infer  fixation  of 
the  base  of  the  stapes. 

With  regard  to  removal  of  the  stapes  more  experience  and  inves- 
tigation are  necessary. 

If  mobilization  has  not  been  possible  attempted  removal  will,  in 
all  probability,  result  in  fracture  of  the  crura,  leaving  the  foot-plate 
still  in  position.    The  attempted  removal  should  be  made  by  means 
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of  a  fine  hook  introduced  between  the  crura  from  above,  and  with  a 
gentle  side-to-side  movement.  It  may  be  that,  in  the  future,  opera- 
tions on  the  inner  middle-ear  wall  may  be  of  benefit.  A  more  radical 
method  has  been  proposed  and  carried  out  by  Malherbe,1  who  opens 
the  antrum  from  behind,  divides  the  adhesions  in  the  middle  ear, 
and  introduces  a  celluloid  tube  through  the  meatus  into  the  antrum. 
The  results  have  not  been  brilliant,  and  until  further  experience  has 
been  obtained  it  may  be  fairly  stated  that  operations  through  the 
meatus,  as  described,  are  equally  efficient. 

4.  Removal  of  Some  Part  of  the  Bony  Labyrinthine  Wall.  Mr.  Charles 
Ballance  brought  forward  a  case  at  the  Otological  Society  of  the 
United  Kingdom2  in  which,  in  the  course  of  operating  for  suppurative 
extension  from  the  middle  ear,  he  found  it  necessary  to  open  the 
vestibule  from  behind.  After  the  subsequent  skin  grafting  the 
hearing,  which  had  been  lost,  returned  in  a  surprising  degree,  and 
the  giddiness  and  staggering  which  had  been  extreme,  totally  disap- 
peared. Following  this  case  Milligan  and  Ballance  have  operated  on 
non-suppurative  middle-ear  disease  in  the  latest  stage3  by— after 
opening  the  antrum  and  laying  it  open  into  the  middle  ear,  as  in  the 
complete  mastoid  operation— removing  a  portion  of  the  promontory 
and  immediately  applying  a  skin  graft.  The  results  in  some  cases 
were  somewhat  encouraging,  especially  as  regards  tinnitus;  but  a 
verdict  cannot  at  present  be  given. 

B.  Atrophic  Catarrh.  Fixation  of  Stapes.  The  chief  character- 
istics of  this  form  are  the  very  gradual  and  insidious  onset  of  the 
deafness,  with  little  or  no  change  in  the  membrane,  and  no  obvious 
cause  in  the  nose  or  nasopharynx,  the  majority  of  cases  occurring 
in  women  between  the  ages  of  twenty  and  forty  years. 

Causation.  The  causes  are  obscure  in  the  highest  degree.  _  Heredity 
is  certainly  an  important  factor.  Occasionally  a  vague  history  of  a 
bad  cold  or  series  of  colds  is  obtained  as  a  starting  point.  Some 
severe  illness,  such  as  rheumatic  fever,  is  thought  sometimes  by  the 
patient  to  be  the  origin,  and  occasionally  chronic  rheumatic  affections 
are  coexistent.  Anaemia  is  often  present.  Parturition  is  intimately 
connected  with  this  class,  the  deafness  either  apparently  commencing 
after  labor,  or  being  made  considerably  and  permanently  worse 

thereby.  . 

Pathology.  This  appears  to  be  an  atrophy  of  the  lining  membrane, 
with  a  marked  tendency  to  the  fixation  of  the  base  of  the  stapes  m 
the  oval  window,  and  sometimes  implication  of  the  internal  ear  in 
the  later  stages.  The  onset  is  so  gradual  that  pathological  investi- 
gation in  the  early  stages  is  wellnigh  an  impossibility;  we  are  only 
familiar  with  the  ultimate  results  produced.  On  removing  the  roof 
of  the  middle  ear  affected  with  the  disease  the  first  thing  that  strikes 
one  is  the  wideness,  whiteness,  and  dryness  of  the  whole  cavity,  the 

i  Proceedings  of  the  Sixth  International  Congress  of  Otology,  1899. 
a  Transactions,  1899-1900,  vol.  i. 

3  Milligan.   Transactions  of  Otological  Society,  1899-1900,  vol.  i. 
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contained  structures  being  clearly  defined.  Fine  membranous  septa 
in  various  parts  can  be  seen,  and  are  apparently  the  atrophied  remains 
of  the  folds  of  the  lining  membrane.  A  well-marked  membrane  is 
sometimes  seen  running  up  from  the  tendon  of  the  tensor  tympani 
to  the  roof. 

On  microscopic  examination  the  layers  are  atrophied  and  the 
distinctive  characteristics  cannot  be  made  out.  The  base  of  the 
stapes  is  fixed  to  the  oval  window,  either  by  calcification  or  ossifica- 
tion of  the  ligamentous  ring,  or  by  deposit  of  new-formed  osseous 
substance  upon  the  inner  surface  of  the  foot-plate,  and  a  complete 
bony  union  of  the  wall  of  the  oval  window  may  exist  (Politzer). 

The  condition  is  thought  by  some  to  be  due  to  a  trophic  lesion,  as, 
especially  in  the  later  stages,  little  or  no  injection  of  the  malleai 
vessels  takes  place  on  efficient  inflation;  but  this  may  be  due  to  the 
fact  that  the  vessels  share  in  the  atrophic  process,  or  are  constricted. 
The  fact  that  ganglion  cells  are  found  in  the  lining  membrane  suggests 
that  some  change  in  them  may  possibly  interfere  with  nutrition. 
Trophic  causes,  however,  will  not  account  for  bony  ankylosis  of  the 
base  of  the  stapes,  a  condition  which  points  to  some  irritative  peri- 
osteal cause,  perhaps  irritation  due  to  some  chemical  cause.  Thoma, 
in  his  work  on  pathology,  describes  an  atrophic  catarrh  in  which  the 
mucous  membrane  becomes  thinner  and  atrophied,  and  it  must  be 
allowed  that  such  a  process  will  most  readily  account  for  the  condi- 
tion found. 

With  regard  to  the  secondary  affection  of  the  labyrinth,  impair- 
ment of  function  may  result  simply  from  disease;  but  in  some  cases, 
at  all  events,  further  changes  must  exist.  It  may  be  that  the  atrophic 
process  is  continued  to  the  cavity  of  the  labyrinth,  with  resulting 
decrease  of  secretion  of  the  btralabyrinthine  fluids,  the  perilymph 
in  particular. 

Some  cases  with  symptoms  closely  resembling  those  seen  in  this, 
group  have  been  found  by  Toynbee,  Politzer,  Bezold,  and  others  to 
be  due  to  a  primary  affection  of  the  labyrinthine  bony  capsule,  pro- 
ducing ankylosis  of  the  base  of  the  stapes,  without  any  pathological 
lesion  of  the  lining  membrane. 

Symptoms  and  Signs.  The  onset  of  the  symptoms  is  so  insidious 
that,  as  a  rule,  the  patient  does  not  come  for  treatment  until  the 
disease  is  well  advanced.  In  some  a  slight  hissing  tinnitus  was  present 
for  some  time  before  the  deafness  was  noticed,  a  gradual  decrease 
of  hearing  in  one  ear,  usually  the  left,  being  unnoticed  or  disregarded 
until  the  other  ear  becomes  seriously  affected;  both  ears  then  grad- 
ually becoming  worse.  In  other  cases  the  patient's  friends  are  the 
first  to  notice  the  diminution  in  function.  The  tinnitus  is  often  not 
distressing,  the  patient  getting  absolutely  used  to  it:  in  others  it  is 
one  of  the  most  prominent  features.  When  the  disease  has  advanced 
considerably  in  both  ears  paracusis  is  a  marked  symptom.  The 
hearing  is  usually  worse  during  a  cold.  Occasionally  the  disease 
appears  to  stop  short,  or  to  progress  very  slowly,  when  the  later 
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stages  arc  reached,  and  complete  stone  deafness  is  never  observed. 
On  inflation  a  very  slight  improvement  in  hearing  is  produced,  but 
soon  disappears,  and,  as  before  mentioned,  little  or  no  resulting  injec- 
tion of  the  malleal  vessels  can  be  seen.  In  some  the  inflation  may 
not  be  felt  in  the  ear,  although  the  diagnostic  tube  clearly  indicates 
that  it  has  been  successful.  Attacks  of  true  auditory  vertigo  are 
not  experienced.  The  Eustachian  tube  shows  no  signs  of  obstruction, 
but,  on  the  contrary,  seems  unusually  patent,  the  air  entering  very 
clearly  and  dryly.  On  examination  the  meatus  is  usually  clear  of 
cerumen;  in  fact,  patients  sometimes  complain  that  their  ears  seem 
dry.  On  looking  at  the  membrane  the  absence  of  gross  changes  is 
very  marked;  it  often  looks  unusually  bright,  clear,  and  thin,  with 
little  or  no  signs  of  depression.  The  membrane  and  malleus  move 
freely  with  Siegle's  speculum.  The  nose  and  nasopharynx  in  the 
majority  of  cases  appear  perfectly  normal;  sometimes  the  nose  may 
appear  dry,  the  patient  stating  that  a  handkerchief  is  not  often  neces- 
sary, and  the  lining  membrane  of  the  nasopharynx  may  appear  thin, 
the  lips  of  the  Eustachian  tube  standing  out  boldly;  but  it  is  never 
dry  and  glazed.  There  appears  to  be  no  connection,  as  one  would 
expect,  between  so-called  atrophic  rhinitis  and  this  disease.  Paleness 
of  the  soft  palate  with  a  blush  on  each  side  is  usually  present  (Urban 
Pritchard) . 

Prognosis.  This  is  always  extremely  bad;  no  treatment  has  any 
power,  apparently,  to  check  its  progress;  the  deafness  goes  from  bad 
to  worse,  but  may  stop  short  at  some  point,  absolute  deafness  never 
resulting,  the  patient  being  always  able  to  hear  something. 

Diagnosis.  The  age  and  sex  of  the  patient,  the  insidious  onset,  the 
appearance  of  the  membrane,  the  absence  of  Eustachian  obstruction, 
freedom  and  dryness  of  air-entry  on  inflation,  the  slight  improvement 
produced  thereby,  and  absence  of  any  cause  in  the  nose  or  naso- 
pharynx separate  this  from  other  middle-ear  diseases.  The  tuning- 
fork,  etc.,  will  distinguish  it  from  internal,  and  in  those  cases  in  which 
internal-ear  results  are  produced  by  the  tuning-fork  the  presence  of 
paracusis  will  give  the  clue.  In  cases  of  primary  disease  of  the  laby- 
rinthine capsule  the  pink  lining  membrane  can  be  seen  through  the 
membrana  tympani. 

Treatment.  As  before  stated,  we  have  as  yet  no  treatment  which 
has  anv  power  to  check  the  disease  when  once  it  has  started;  it 
remains  to  be  seen  whether  operations  on  the  labyrinthine  bony  cap- 
sule are  of  real  and  permanent  value. 

The  general  health  of  the  patient  must  be  put  m  the  best  possible 
condition.  The  local  treatment  is  merely  palliative,  and  even  this 
must  be  used  with  extreme  caution,  or  the  patient  will  be  made  dis- 
tinctly worse.  Occasional  catheterization,  with  injection  of  paroleme 
or  inflation  with  the  bag,  especially  if  a  few  drops  of  chloroform  be  pre- 
viously introduced,  produces  a  slight  amount  of  improvement,  and  is 
a  comfort  to  the  patient.  The  chloride  of  ammonium  inhaler  produces 
little  or  no  benefit,  except  that  a  tendency  to  colds  is  held  m  check. 
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Massage  with  Siegle's  speculum  in  the  ordinary  way  must  be  very 
cautiously  and  gently  applied,  as  in  the  great  majority  of  cases  ii  [8 
distinctly  detrimental.  Too  prolonged  application  of  inflation  or 
massage  will  produce  undue  flaccidity  of  the  membrane,  and  so  add 
to  the  trouble. 

At  the  Sixth  International  Congress  of  Otology,  in  1899,  Mink 
stated  that  he  had  produced  good  effects  by  using  Siegle's  speculum 
in  a  modified  way.  The  membrane  and  malleus  are  first  compressed 
by  air,  stopping  short  of  pain,  before  massage  is  applied;  this  method, 
which  aims  at  moving  the  base  of  the  stapes,  has  not  received  a  fair 
trial. 

With  regard  to  operative  intratympanic  measures  the  general 
experience  is  that  they  are  contradicted;  but  perhaps  it  is  only  fair 
to  say  that  those  on  the  stapes  and  inner  middle-ear  wall  are  still 
on  their  trial.  With  regard  to  artificial  aids  in  the  extreme  stage, 
lip-reading  lessons  are  of  great  value,  and  may  entirely  alter  the 
patient's  outlook  on  life.  Mechanical  aids  are  mainly  useful  for  indi- 
vidual conversation;  when  obtaining  one,  all  varieties  should  be  tried; 
as  a  rule,  the  ordinary  speaking-tube  will  be  of  the  greatest  service. 

C.  Changes  Produced  by  Variations  in  Pressure.  Negative  Press- 
ure in  the  Tympanum.  Concerning  this  little  is  known  ;  but  the  adop- 
tion of  a  separate  class  for  it  is  warranted  by  the  deafness  which 
occurs  in  those  who  work  under  increased  atmospheric  pressure,  such 
as  deep-sea  divers,  and  in  those  cases  in  which  deafness  results  as  a 
result  of  chronic  mechanical  obstruction  of  the  tube,  such  as  cica- 
tricial contraction,  pressure  of  tumors,  etc. 

It  may  be  stated,  however,  that  it  is  difficult  to  exclude  the  previous 
forms  of  disease  in  these  cases:  but,  on  the  other  hand,  some  of  the 
changes  described  as  having  resulted  from  a  chronic  catarrh  may  be 
due  to  a  long-continued  negative  pressure. 

Causation.    These  are  of  two  varieties: 

a.  Long-continued  or  often-repeated  increase  of  atmospheric  press- 
ure on  the  membrane. 

b.  Non-aeration  of  the  middle  ear,  owing  to: 

1.  Mechanical  occlusion  of  the  tube  by  cicatricial  contraction, 
pressure  of  tumors,  etc. 

2.  Nasal  obstruction  due  to  any  cause,  especially  when  affecting 
the  inferior  meatus,  as  this  place  is  practically  a  continuation  of  the 
mouth  of  the  Eustachian  tube. 

3.  Paresis  of  the  Eustachian  muscles,  as  occurs  sometimes  after 
diphtheria,  preventing,  by  their  inaction,  proper  aeration. 

Pathology.  Of  this  we  have  nothing  but  conjecture  to  go  upon; 
but  it  can  readily  be  conceived  that  if  air  is  prevented  from  entering 
the  middle  ear  by  the  atmospheric  pressure  from  without,  or  by 
obstruction  from  within,  a  long-continued  or  often  repeated  negative 
pressure  in  the  tympanum  will  produce  a  chronic  dilatation  of  the 
vessels  of  the  lining  membrane,  with  resulting  hypertrophy  of  the 
tissues  and  fixation  of  the  ossicular  chain. 
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Symptoms  and  Signs.     Those  of  the  hypertrophic  class,  plus  the 
obvious  cause  which  exists  apart  from  catarrhal  conditions. 

Prognosis.  This  will  depend,  firstly,  whether  the  cause  can  be  re- 
moved; and,  secondly,  if  removal  is  possible,  on  the  results  obtained 
by  subsequent  aeration  of  the  tympanum. 

Diagnosis.  As  far  as  can  be  judged  at  present  this  depends  on 
middle-ear  symptoms  and  signs  combined  with  an  obvious  cause  of 
non-aeration  apart  from  catarrh. 

Treatment.  In  those  working  under  increased  pressure  care  must 
be  taken  that  there  is  no  hindrance  to  the  entry  of  air  through  the 
tube.  In  those  cases  in  which  non-aeration  is  due  to  obstruction  in 
the  nose  or  nasopharynx,  removal  of  the  cause,  if  possible,  is  indicated, 
with  subsequent  aeration  of  the  tympanum.  With  regard  to  the 
removal  of  septal  spurs  or  hypertrophied  turbinals,  a  good  rule  to 
observe  is  rha'  they  should  not  be  interfered  with  unless  marked 
blocking  of  the  inferior  meatus  is  present,  or  if  the  passage  of  the 
Eustachian  catheter  is  interfered  with.  When  once  the  obstruction 
is  removed  and  subsequent  aeration  fails  to  produce  improvement, 
the  question  of  intratympanic  operations  directed  to  removing  the 
rigid  ossicular  chain  may  be  considered. 

D.  Changes  Produced  by  Deficient  Blood  Supply.     Of  this 
form  little  definite  is  known,  but  cases  are  met  with  in  the  later 
periods  of  life  when  the  clinical  features— local  and  general— suggest 
that  the  impairment  of  hearing  may  be  primarily  dependent  on  inter- 
ference with  the  sound-conducting  apparatus  due  to  defective  nutri- 
tion of  the  soft  structures  of  the  middle  ear.    The  subjective  symp- 
toms are  a  gradual  deterioration  of  hearing  power  without  tinnitus, 
one  ear  being  usually  more   affected  than  the  other,  and  varying 
with  the  general  health  and  condition  of  the  patient.    On  objective 
examination  the  membrane  may  be  normal,  but  sometimes  looks 
thinner  and  clearer  than  usual.    On  inflation  the  Eustachian  tube 
is  patent,  but  very  slight  if  any  improvement  results  the  ejection 
of  the  malleal  vessels  after  inflation  being  also  slight.    With  the 
Sie^le  speculum  the  membrane  and  malleus  often  move  well,  but  as 
a  rSie  with  no  good  effect.    When  tested  with  the  tuning-fork  it  will 
be  found  that  the  internal  ear  is  also  impaired;  m  some  the  internal- 
ear  impairment  seems  to  predominate.    Paracusis  and  true  auditory 
vertigo  do  not  occur.    (In  some  cases  Gardiner  Brown  s  test  gives 
a  normal  result,  owing  to  the  equal  impairment  of  both  middle  and 
internal  ears;  this  sign,  first  pointed  out  by  Urban  Pntchaxd,  is  of 
great  value.)    With  regard  to  the  diagnosis  of  this  condition  it  must 
be  admitted  that  it  is  usually  difficult,  even  in  the  presence  of  marked 
evidence  of  general  arterial  disease,  to  clearly  separate  these  cases 
from  those  of  senile  nerve  deafness.    The  treatment  in  these  cases 
is  general;  no  local  treatment  is  of  any  service. 
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metre,  152 

visual,  71 
Aniridia,  348 

congenital,  glaucoma  following,  552 
Auisocoria.  31 
Anisometropia,  108 

prescribing  glasses  for,  132 
Ankyloblepharon,  255 
Annular  posterior  synechia1,  350 
Anosmia,  1038 


Anosmia,  el  iology  of,  L038 
symptomsof,  L039 
prognosis  of,  1039 
treat  menl  of,  1 039 
Anosphresia,  1038 
etiology  of,  1038 
prognosis  of,  1039 
symptoms  of,  1.039 
treatment  of,  1039 
Anterior  chamber,  339 

changes  in  the,  in  primary  glau- 
coma, 530 
exudation  into,  349,  351 
glaucoma  following  epithelial 

cysts  in  the,  551 
hemorrhage  into,  362 
Anthrax  of  the  eyelid,  240 
Antitoxin,  dangers  of,  in  treatment  of 

diphtheria,  835 
Antrum,  cysts  of,  979.    (See  Mucocele!) 
dropsv  of,  979.    (See  Mucocele.) 
of  Highmore,  923 

development  of,  926 
Aphakia,  177,  523 
Aphakic  eye,  59 
Aqueous  humor,  345 

changes  in  the,  in  primary  glau- 
coma, 533 
Arcus  senilis  cornea?,  317 
Argyll-Robertson  operation  for  ectropion, 
254 
pupil.  32 
Argyria  conjunctiva?,  288 
Argyrosis,  288 

Arit's  met  hod  of  blepharoplasty,  245,  246 

operation  for  ectropion,  254,  255 
Arteria  cent  ralis  retime,  333 
Arteries,  ascending  pharyngeal,  1008 

anomalies  in  distribution  of, 
I00S 

Artificial  eyes,  I  1  (i 
Asch  operat  ion,  759 
Asmus,  sideroscope  of,  405 
Asteroid  hvalit  is,  385 
Asl  henopia,  109 

accommodative,  109 

cephalalgia,  109 

dolens,  109 

irritans,  109 

muscular,  109 

panorama.  109 

retinal,  109 

simplex,  109 

tarsal,  109 
Asthma,  808 

etiology  of,  808 

pathology  of,  808  • 

treatment  of,  809 
Astigmatic  clock-face,  use  of,  in  deter- 
mining refraction,  125 
Astigmatism,  76 

absolute  refractive  state  in,  99, 100 

accommodation  in,  103 

compound  hyperopic,  100 

correction  of,  103,  107 

determination  of,  by  skiascopy,  122 
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Astigmatism,  determination  of  corneal 
curvature  in,  by  keratometry,  1 L4 
development  of,  9S 
diffusion  images  in,  100, 101 
direct,  97 
etiology  of,  98 
idiopathic,  98 

images  of  a  line  formed  in,  102 
inverse,  97 
irregular,  97 

determination  of,  by  skiascopy, 
123 

meridianal  aberration  in,  97 
oblique,  97 
pathological,  98,  99 
physiological,  98 
prescribing  glasses  for,  131 
primary,  98 
regular,  97 
against  the  rule,  97 
with  the  rule,  97 
secondary,  98,  99 
simple  hyperopic,  100 

myopic,  101 
symptoms  of  refractive  errors  in,  110 
vision  in,  101 
Atrophic  catarrh  of  middle  ear,  1195 
causation  of,  1195 
diagnosis  of,  1197 
pathology  of,  1195 
prognosis  of,  1197 
symptoms  of,  1196 
treatment  of,  1197 
nasopharyngitis,  1022 
pharyngitis,  1012 

symptoms  of,  1012 
treatment  of,  1012 
rhinitis,  716,  789 

diagnosis  of,  795 
etiology  of,  790 
prognosis  of,  795 
symptoms  of,  792 
treatment  of,  795 
Atrophy,  chronic  inflammation  with  ten- 
dency to,  716 
of  conjunctiva,  285 
of  eyeball,  379 
faucial,  of  lymph  tissue,  726 

pathology  of,  726 
of  lymphoid  tissue,  725 
of  nose,  716 

forms  of,  716 
of  retina,  422 
of  throat,  716 

forms  of,  716 
Atropine,  use  of,  as  a  cycloplegic,  112 
Atropme-poisoning,  relation  of,  to  dis- 
eases of  the  eye,  285,  607 
Auditory  meal  us,  external,  diseases  of, 
1086 

inflammation  of,  circum- 
scribed, 1089 
diagnosis  of,  1089 
etiology  of,  1089 
symptoms  of,  1089 
treatment  of,  1089 


Auditory  meatus',  inflammation  of,  dif- 
fuse, 1090 
etiology  of,  1090 
symptoms  of,  1090 
treat  men!  of,  1091 
nerve,  diseases  of,  1105 
neuroses,  1102 
Auricle,  frost-bite  of,  1085  . 

syphilitic  affections  of,  1082 
wounds  and  injuries  of,  1084 
description  of,  1084 
treatment  of,  1084,  1085 
Axial  hyperopia,  95 
myopia,  84,  85 

BACON'S  cupping-glass,  1090 
ear  syringe,  1088 
Bacteria,  staining  for,  in  sections  of  the 

eyeball,  680 
Bandolet  keratitis,  316 
Basedow's  disease,  208 

relation  of,  to  diseases  of  the  eye, 
589 

Biconcave  lenses,  61 
Biconvex  lenses,  61 

Binocular  field  of  fixation,  limits  of,  156 

vision,  74 
"Black  eye,"  256 
Blake's  middle-ear  syringe,  1139 

polypus  snare,  1135 
Blennorrhcea,  acute,  of  conjunctiva,  270 
Blepharitis,  241 

pediculosa,  242 
Blepharoplasty,  244 

Arlt's  method,  245,  246 
Dieffenbach's  method,  246 
Fricke's  method,  245 
Knapp's  method,  245,  247 
Wolfe's  method,  246 
Blepharospasm,  234 

treatment  of,  234 
Blindness,  color,  568 
day,  580 
night,  580 
snow,  581 
"  Blinking,"  234 

Blood  supply  to  middle  ear,  deficient,  11 99 
changes  produced 

by,  1199 
diagnosis  of,  1199 
symptoms  and 

signs  of,  1199 
treatment  of,  1199 
Bosworth's  nasal  saw,  757 
snare,  764 
speculum,  731 
Boucheron's  speculum,  1078 
Bowman's  membrane,  295 

operation  of  slitting  the  canaliculus. 
221 

probes,  219,  224 

method  of  inserting,  222 
in  position,  223 
Brain,  abscess  of,  in  mastoiditis,  1121 

relation  of,  to  diseases  of  the 

eve,  634 
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Brain,  diseases  of,  effect  of,  upon  the  eye, 
631,  634 

injuries  of,  effect  of,  upon  the  eye, 
650 

Brandegee's  forceps,  1030 
Bromism,  relation  of,  to  diseases  of  the 
eye,  606 

Bronchial  tubes,  relation  of  diseases  of, 

to  diseases  of  the  eye,  595 
Brown's  (Moreau)  laryngeal  syringe,  913 
Buck's  blunt  curette,"  1079 

glass  pipette,  1139 
Bulbar  paralysis,  relation  of,  to  diseases 

of  the  eye,  645 
Bullous  keratitis,  310 
Buphthalmos,  321 
primary,  553 
Butts'  tonsillar  haemostat,  1002 

pANAL,  hyaloid,  344,  345 
\J    of  Petit,  476 

Schlemm's,  325,  339,  344,  345 
Canaliculi,  21  1 

stenosis  of,  219 
Canaliculus  knife,  Weber's,  222 
Canthoplasty,  238 
Canthotomy,  23S 
Capsular  cataract,  485 
opacities,  497,  503 
Capsule  forceps,  508 

Tenon's,  149 
Carbon-dioxide  poisoning,  relation  of,  to 

diseases  of  the  eye,  460,  606 
Carbuncle  of  eyelid.  2  10 
Carcinoma,  intranasal,  892 
diagnosis  of,  893 
forms  of,  893 
pathology  of,  893 
symptoms  of,  893 
of  larynx,  904 

diagnosis  of,  905 

differential,  905 
etiology  of,  904 
pathology  of,  904 
prognosis  of,  906 
symptoms  of,  905 
treatment  of,  906 
of  nasopharynx,  1035 
of  nose,  pathology  of,  7 1  s 
of  soft  palate,  989 

symptoms  of,  989 
of  throat,  pathologv  of,  718 
of  tonsil,  1001 

diagnosis  of,  1005 
pathology  of,  1004 
treatment  of,  1005 
of  uvula,  989 

symptoms  of,  989 
Caruncle,  adenoma  of,  293 
chalky  deposits  in,  293 
cystic  enlargement  of,  293 
papilloma  of,  292 
Casselberry's  laryngeal  electrode,  919 

modified  Allen  snare,  918 
Cataphoria,  176 
Cataract,  after-,  485,  497 


Cataract,  beginning,  487 
capsular,  485 

anterior,  485 

posterior,  485,  497 
choroidal,  502 
complicated,  500 

treatment  of,  506 
congenital,  etiology  of,  500 
cortical,  494 
etiology  of,  500 
extraction  of,  509 

accidents  during  the  operation, 
516 

after-treatment  of,  518 
anomalies  of  healing,  51S 
choice  of  operation,  510 
choroidal  hemorrhage  following, 
517 

with  iridectomy,  510 
without  iridectomy,  514 
manner  of  applying  dressings 

after,  513 
modifications  of  the  operation. 

515 

simple  linear,  .509 
following  iridocyclitis,  490 
frequency  of,  in  glassblowers,  487 

in  t  he  negro  race,  4S7 
hypermature,  491 
lamellar,  499 
lenticular,  486 

circumscribed  stationary  treat- 
ment, of,  504  trtfl 

clinical  stages  of,  hypermature, 
493 

incipient,  493 
intumescent,  493 
mature,  493 
swollen,  493 
course  of,  492 
diagnosis  of,  493 
etiology  of,  486 
pathology  of,  487 
prognosis  of,  496 
symptoms  of,  491 
treatment  of,  504 

progressive,  504 
use  of  mydriatics  in,  505 
of  myotics  in,  505 
Morgagnian,  491 
nuclear,  493 
polar,  485 

anterior,  485,  497 
posterior,  485,  486,  497 
"  ripe,"  489 
secondary,  497,  521 
senile,  488,  489,  490,  491 
traumatic,  481 

etiology  of,  482 
treatment  of,  483 
treatment  of,  503 
zonular,  499 

treatment  of,  504 
Cataracta  accreta,  354 
Catarrhal  diphtheria,  697 
epiglottitis,  813 
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Catatropiu,  176 
Caustics,  acid,  750 
Cavernorna  of  conjunctiva,  259 
Cavernous  sinus,  thrombosis  of,  201 
etiology  of,  201 
infective,  1168 

etiology  of,  1168 
prognosis  of,  1168 
symptoms  of,  1168 
symptoms  of,  202 
treatment  of,  202 
Cells,  ethmoidal,  928 

anatomy  of,  928 
development  of,  928 
Cellulitis  of  the  orbit,  195 
Cerebellar  abscess  in  middle-ear  disease, 
1121,  1125 
otic,  1173 

diagnosis    of,  differential, 
1174 

symptoms  of,  1173 
treatment  of,  1174 
Cerebral  abscess  in  middle-ear  disease, 
1120 
otic,  1169 

diagnosis  of,  1171 
etiology  of,  1169 
symptoms  of,  1169 
treatment  of,  1171 
anaemia,  relation  of,  to  diseases  of 

the  eye,  631 
hemorrhage,  relation  of,  to  diseases 

of  the  eye,  632 
hyperajmia,  relation  of,  to  diseases 

of  the  eye,  631 
ptosis,  182 

sclerosis,  diffuse,  relation  of,  to  dis- 
eases of  the  eye,  642 
Cerebro-spinal  meningitis,  relation  of,  to 
diseases  of  the  eye,  639 
rhinorrhoea,  1042 

diagnosis  of,  1042 
etiology  of,  1042 
symptoms  of,  1042 
treatment  of,  1043 
Cerumen,  impacted,  1086 

diagnosis  of,  1087 
etiology  of,  1086 
prognosis  of,  1087 
symptoms  of,  1087 
treatment  of,  1088 
Chalazion,  242,  243 

forceps,  Desmarres',  243 
treatment  of,  243 
Chandler  adjustable  seat  and  desk,  141 
Chapin's  tongue  depressor,  735 
Check  ligament,  external,  150 
internal,  150 
ligaments,  action  of,  150,  151 
Chemosis  of  conjunctiva,  286 
Chloral-poisoning,  acute,  relation  of,  to 

diseases  of  the  eye,  606 
Cholera,  relation  of,  to  diseases  of  the  eye, 
620 

Cholesterin  crystals  in  the  vitreous,  387 
Chondroma  of  larynx,  902 


Chondroma,  nasal,  892 

of  nose,  pathology  of,  721 
of  orbit,  204 

of  throat,  pathology  of,  721 
Chorditis  nodosa,  827 

diagnosis  of,  828 
etiology  of,  828 
symptoms  of,  828 
treatment  of,  827 
Chorea  of  laiynx,  1049 
Chorioretinitis  diffusa  syphilitica,  abso- 
lute and  relative  ring  scotomata 
in,  374 

pigmenta,  contraction  of  visual  field 
in,  375 

syphilitic,  central  absolute  and  rela- 
tive scotoma  in,  374 
Choroid,  anatomy  of,  340 

atrophy  of,  in  glaucoma,  533 
changes  in,  in  myopia,  376 

in  primary  glaucoma,  532 
coloboma  of,  371 
detachment  of,  384 
hyperemia  of,  372 
injuries  of,  383 
nerves  of,  344 

ophthalmoscopic  appearance  of  the, 
340 

ossification  of,  380 
penetrating  wounds  of,  383 
pigment  stroma,  cells  of,  341 
rupture  of,  384 

treatment  of,  384 
sarcoma  of,  380 

sectoral  contraction  in,  375 
tubercular  deposits  in,  376 
Choroidal  cataract,  502 
ring,  48 

pigment,  function  of,  66 
"Choroidal  disturbance,"  487 
Choroiditis  anterior,  376 
areolaris,  375 
centralis,  375 
diffusa,  376 
disseminata,  376 

chronica,  paracentral  and  peri- 
central scotomata  in,  374 
exudative,  acute,  372 
course  of,  372 
etiology  of,  373 
symptoms  of,  372 
treatment  of,  373 
varieties  of,  375 
suppurativa,  377 
course  of,  377 
etiology  of,  378 
prognosis  of,  378 
symptoms  of,  377 
treatment  of,  378 
Chromatic  aberration,  65 
Chrysarobin,  conjunctivitis  due  to,  286 
Cicatricial  ectropion,  233 

entropion,  249 
Cilia,  231 

Ciliary  body,  changes  in  the,  in  primary 
glaucoma,  532 
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( Hilary  body,  bypersemia  of,  349 

macroscopic  anatomy  of,  338 
microscopic  anatomy  of,  338 
congestion,  24 
nerves,  343 
Cilio-retinal  artery,  5 1 
Circulation,  disturbances  of,  in  relation  to 

diseases  of  t  he  nose  and  t  hroat,  689 
Circulatory  system,  effects  of  diseases  of, 

upon  the  eye,  595 
Circulus  arteriosus  iridis  major,  342 
minor,  342  •  ■ 

Circumcorneal  congestion,  24 
Circumlental  space,  476 
Cleft  palate,  986,  1065 

etiology  of,  1065 
operation  described,  1069 
symptoms  of,  1066 
treatment  of,  1066 
Cocaine-poisoning,  relation  of,  to  diseases 

Of  the  eve,  286,  607 
use  of,   in  diseases  of  the  nose  and 
throat,  745 
Cohen's  laryngeal  cotton-holding  forceps, 
912 

Colloid  degeneration,  725 
pal  bology  of,  725 
reaction  to  st  ains,  725 
Coloboma,  choroidal,  371 

.sectoral  contraction  due  to,  374 
of  eyelids,  238 
iridis,  348 

of  iris,  congenital,  3  IS 

glaucoma  following,  552 
lentis,  177 

of  sheath  of  the  optic  nerve,  450 
Color  blindness,  56S 

etiology  of,  571 
forms  of,  570 
tests  for,  571 
Vision,  Voung-Helmholtz  theory  of, 
570 

Young-Helmholt/.  theory  of  produc- 
t  ion  of,  .">  I 
Compound  hyperopic  astigmatism,  100 

optical  systems,  63 
Concave  cylinder,  104 

mirror,  use  of,  in  skiascopy,  120 
Concavo-convex  lenses,  <;i 
Congestion,  mixed  forms  of,  24 
Conical  cornea,  319,  320 
(  lonjugate  local  distances.  57 

foci,  57 

law  of,  116 

relative  positions  of,  57 
paralysis,  I  SI 

prognosis  of,  181 

treatment  of,  182 
Conjunctiva,  258 
abscess  of,  286 
acne  of,  292 
adenoma  of,  201 
amyloid  disease  of,  28  I 
anatomy  of,  258 
angioma  of,  259 
at  rophy  of,  2S5 


Conjunctiva,  blood  supply  of,  258 
bulbar-,  epithelioma  of,  25S 
catarrh  of,  dry,  250 
cavernoma  of,  25!) 
change  in,  in  primary  glaucoma,  528 
chemosis  of,  286 
congenital  abnormalities  of,  259 
cysts  of,  2!)  I 
dermoid  tumors  of,  259 
development  of,  336 
ecchymosis  of,  286 
emphysema  of,  286 

treatment  of,  287 
epithelioma  of,  292 
fibroma  of,  259.  291 
gout  of,  267 

t  reatment  of,  267 
granuloma  of,  291 
hyperemia  of,  259 
injuries  to.  287 

treatment  of.  2S7 
leprosy  of,  283 
lipoma  of,  291 
lupus  erythematosus  of,  292 
lymphatic  vessels  of,  25S 
moles  of,  259 
myxoma  of.  291 
nerve  supply  of,  259 
ocular,  258 

osseous  growth  of,  259 
osteoma  of,  291 
palpebral,  258 
papilloma  of,  291 
pigmented  patches  of,  259 
sarcoma  of,  292 
syphilis  of.  283 
tarsal,  258 

telangiectatic  growl  lis  of,  259 
tuberculosis  of,  282 

primary,  2S2 

secondary,  283 
tumors  of,  benign,  291 

malignant.  292 

simple  cyst  ic,  291 

Conjunctival  congest  ion,  23 

sacs,  258 
Conjunctivitis,  259 

acute  contagious,  268 

complications  of,  269 
contagious  qualities  of,  269 
diagnosis  of,  269 
prognosis  of,  269 
prophylaxis  of,  269 
symptoms  of,  26S 
treatment  of,  269 
catarrhal,  260 
catarrhalis  Eestiva,  261 
chronic,  2S4 

treatment  of.  285 
classification  of,  259 
diphtheritic,  275 
cause  of,  275 
complications  of,  277 
diagnosis  of,  276 
pathology  of,  276 
pseudomembranous,  276 
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Conjunctivitis,  diphtheritic,  treatment  of , 
277 

eczematosa,  279 
follicular,  262 

cause  of,  262 
symptoms  of,  262 
treatment  of,  262 
gonorrhoeal,  270 

acute  stage,  270 
cause  of,  270 
complications  of,  271 
diagnosis  of,  271 
pathology  of,  275 
prophylaxis  of,  271 
treatment  of,  272 
granular,  262 

cause  of,  264 
diagnosis  of,  265 
pathology  of,  265 
prognosis  of,  265 
treatment  of,  265 
lacrymal,  260 

diagnosis  of,  260 
treatment  of,  260 
lithiasis,  261 

treatment  of,  261 
membranous,  277 
cause  of,  277 
diagnosis  of,  278 
treatment  of,  278 
non-specific  forms  of,  260 
Parinaud's,  267 
cause  of,  267 
treatment  of,  267 
phlyctenular,  279 
cause  of,  279 
diagnosis  of,  281 
pathology  of,  281 
treatment  of,  281 
pneumococcic,  269 

contagious  qualities  of,  269 
diagnosis  of,  270 
prognosis  of,  270 
purulent,  270 
simple,  260 

causes  of,  260 
prognosis  of,  260 
symptoms  of,  260 
treatment  of,  260 
subacute,  270 

cause  of,  270 
contagiousness  of,  270 
treatment  of,  270 
toxic,  285 

due  to  atropine,  285 
due  to  bites  of  insects,  286 
due  to  chrysarobin,  286 
due  to  cocaine,  286 
due  to  ese.rine,  286 
t  real  ment  of,  286 
vernal,  261 

causes  of,  261 
pathology  of,  262 
prognosis  of,  202 
symptoms  of,  261 
t  reatmenl  of,  262 


Conus,  annular,  87 
congenital,  87 
terraced,  87 
Convergence,  152 

accommodation-,  152 
insufficiency  of,  158 
negative,  152,  158 
paralysis  of,  181 
punctum  proximum,  157 

remotum,  157 
weakness  of,  158 
Convergent  squint,  172 

strabismus,  172 
Converging  meniscus,  61 
Convex  spherical  test,  163 
Cords,  vocal,  polyps  of,  714 
Corectopia,  348 
Corelysis,  370 
Cornea,  293 

abscess  of,  305 
ansesthesia  of,  529 
anatomy  of,  293 
anterior  epithelial  layer  of,  295 
blood-staining  of,  322 
treatment  of,  323 
burns  of,  323 

changes  in  the,  in  primary  glaucoma, 
529 

conical,  319,  320 

deposits  upon  posterior  surface  of,  in 

cyclitis,  351 
development  of,  335 
ectasias  of,  317 
fistula  of,  305 

treatment  of,  306 
foreign  bodies  in,  321 

treatment  of,  322 
infiltration  of  the,  originating  from 

the  posterior  surface,  316 
injuries  of,  321 

manner  of  testing  sensitiveness  oi,  ii 
nerves  of,  296 
oblique  section  of,  296 
sectional  view  of,  294 
"  serpent  ulcer"  of,  300,  304 
smallness  of,  as  a  factor  in  the  causa- 
tion of  glaucoma,  541 
striated  opacities  of,  315 

treatment  of,  316 
tumors  of,  324 

ulcer  of,  acute  sloughing,  304 
infected,  300 

central,  302 
serpent,  300,  304 
simple,  300 
variolous,  305 
Corneal  curvature,  application  of  1  ia- 
cido's  disk  in  determining,  114 
epithelium,  mode  of  demonstrating 

loss  of,  27 
loup,  25 

reflex,  examination  ol  Hie,  -4 
tissue,  regeneration  of,  296 
Cornu  humanum  of  external  ear.  1083 
Cortical  cataract,  494 
Cough,  reflex  nasal,  1043 
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"Creek  dots,"  51 

Croup,  diphtheritic,  S32.    (See  Laryngeal 
Diphtheria.) 
pseudo-,  814 

diagnosis  of,  815 

etiology  of,  814 

pathology  of,  815 

prognosis  of,  816 

symptoms  of,  815 

treatment  of,  816 
Crusta  lactea,  239 
Cryptophthalmos,  238 
Crystalline  lens,  63 

anatomy  of,  474 

changes  in  the,  in  primary  glau- 
coma, 533 
coloboma  of,  477 
congenital  absence  of,  477 

anomalies  of,  477 
cortex,  474 

deformity  of,  in  a  cataract  from 

chronic  glaucoma,  503 
development  of,  332 
dislocation  of,  479 

glaucoma  due  to,  549,  550 
into  the  anterior  chamber, 
480 

into  the  capsule  of  Tenon, 
480 

into  the  vitreous  chamber, 
481 

embryology  of,  476 
equivalent  refractive  index  of, 
63 

fossa  patellaris,  476 
hyaloid  fossa,  476 
leucocytic  infiltration  of,  522 
nucleus  of,  474 
opacities  of,  485 
poles  of,  476 
prismatic  fibres  of,  475 
wounds  of,  478 

glaucoma  due  to,  548 
Curettement  of  larynx,  919 
Curvature  hyperopia,  95 
myopia,  permanent,  85 
transient,  84 
Cusco's  laryngeal  forceps,  916 
Cyclitis,  course  of,  353 
etiology  of,  354 
primary,  355 
sequelre  of,  353 

treatment  of,  358 
serous,  glaucoma  following,  550 
symptoms  of,  352 
treatment  of,  356 
Cyclophoria,  158 

detection  of,  by  Maddox  double 

prism,  171 
treatment  of,  171 
Cycloplegic,  method  of  instilling  a,  112 
Cycloplegics,  necessity  for  using,  113 

use   of,  in   determining  refractive 
errors,  112 
in  skiascopy,  124 
Cylinder,  convex,  103 


Cylinder,  determination  of  the  axis  of  a 
138 

distortion  produced  by  a,  138 
Cylinders,  application  of,  in  correction  of 

astigmatism,  107 
bisymmetrical  method  of  indicating 

the  axes  of,  105 
crossed,  108 

parallel  method  of  indicating  the 

axes  of,  105 
symmetrical  method  of  indicating 
the  axes  of,  105 
Cylindrical  lenses,  60 
Cysticercus  cellulosaj  in  the  vitreous,  388 

of  retina,  438 
Cystoid  cicatrix  following  extraction  of 

cataract,  521 
Cysts  of  antrum,  979.    (See  Mucocele.) 
of  conjunctiva,  291 
of  eyelids,  244 
of  iris,  359 

of  lacrymal  gland,  217 
of  larynx,  722,  901 
nasopharyngeal,  722 
of  nose,  pathologv  of,  722 
of  orbit,  20S 

polypoid,  SS0.  (-See  Polypoid  Cysts.) 
of  throat,  pathology  of,  722 
of  tonsils,  pathology  of,  722 

nACRYOADENITIS,  acute,  216 
I'  treatment  of,  216 

chronic,  216 

treatment  of,  216 
Dacryocystitis,  227 

symptoms  of,  227 

treatment  of,  228 
Dacryops,  217 

Dalrymple's  sign  in  exophthalmic  goitre, 
209  ' 
Daturine-poisoning,  relation  of,  to  dis- 
eases,of  the  eye,  607 
Daviel's  lens  scoop,  511 
Day  blindness,  580 
Deaf  mutism,  1105 

etiology  of,  1105 
Sj mptoms  and  diagnosis  of, 
1106 

treatment  and  prognosis  of, 
1107 

Delstanche's  malleus  extractor,  1194 

massteur,  1181 
Dench's  ear  punch,  1144 
Dendritic  keratitis,  307 
Deorsumvergenee,  152 
Depression,  operation  of,  in  treatment 

of  cataract,  506 
Dermoid  tumors  of  conjunctiva,  259 

of  iris,  359 
Descemet's  membrane,  295 
Desiccation  keratitis,  307 
Desmarre's  chalazion  forceps,  243 

lid  retraotor,  22 

secondary  knife,  511 
De  Wecker's  iridotomy  scissors,  365 

iris  scissors,  511 ' 
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Diabetes  insipidus,  relation  of,  to  dis- 
eases of  the  eye,  589      >  j 
mellitus,  relation  of,  to  diseases  of 
the  eye,  586 
Diabetic  amblyopia,  458 

retinitis,  426 
Dieffenbach's  method  of  blepharoplasty, 
246 

Diffusion  circles,  79 

images  in  ametropia,  77,  78 
in  astigmatism,  100,  101 
Digestive  system,  effects  of  diseases  of, 

upon  the  eye,  591 
Dioptre,  definition  of,  62 
Diphtheria,  intubation  in,  837 

after-treatment  of,  843 
instruments  for,  838 
mechanical  treatment  in,  837 
operation  of,  technique  of,  839 
when  to  operate,  844 
to  remove  tube,  845 
laryngeal,  832 

diagnosis  of,  833 
pathology  of,  832 
sequelaj  of,  834 
symptoms  of,  833 
treatment  of,  834 

dangers   of   antitoxin  in, 
835 

nasal,  829 

definition  of,  829 

diagnosis  of,  830 
differential,  830 

etiology  of,  829 

pathology  of,  830 

symptoms  of,  830 

treatment  of,  834 
of  pharynx,  831 

diagnosis  of,  832 

differential,  833 

pathology  of,  831 

treatment  of,  834 
relation  of,  to  diseases  of  the  eye, 
014 

varieties  of,  697 
Diphtheritic  conjunctivitis,  275 

croup.    (.See  Laryngeal  Diphtheria.) 
Diplacusis  of  internal  ear,  1104 
Diplobacillus  of   Morax- Axenfeld,  de- 
scription and  pathological  significance 
in  diseases  of  the  eye,  683 
Diplococcus  of  acute  follicular  catarrh 
( pseudogonococcus ),  description 
and  pathological  significance  m 
diseases  of  the  eye,  684 
lanceolatus  (pneumococcus)of  1<  raen- 
kel-Weichselbaum,  description  and 
pathological  significance  in  diseases 
of  the  eye,  683 
Diplopia,  monocular,  103 
Direct  astigmatism,  97 

illumination,  determination  ot  retrac- 
tion by,  117,  118  . 
ophthalmoscopic  examination,  40 
Disk,  optic,  48 
Distichiasis,  248 


Divergence,  152 

fusion  near  point,  152 
Divergent  squint,  175 

strabismus,  175 
Diverging  meniscus,  61 
Dropsy  of  antrum,  979.  (»S'ee  Mucocele.) 
Dry  catarrh  of  the  conjunctiva,  259 
Duboisine-poisoning,  relation  of,  to  dis- 
eases of  the  eye,  607 
Duplay's  nasal  speculum,  731 
Dynamic  strabismus,  158 
Dysphagia,  hysterical,  1046 

EAR,,  examination  of,  1075 
instruments  used  in,  1077 
technique  of,  1079 
external,  cornu  humanum  of,  1083 
diseases  of,  1080 

malignant,  1083 
eczema  of,  1080 

diagnosis  of,  1081 
etiology  of,  1080 
symptoms  of,  1080 
treatment  of,  1081 
foreign  bodies  in,  1092 

diagnosis  of,  1092 
prognosis  of,  1093 
symptoms  of,  1092 
treatment  of,  1093 
herpes  zoster  of,  1082 
lupus  of,  1082 
tumors  of,  benign,  1083 
internal,  anatomy  of,  1097 
diplacusis  of,  1104 
diseases  of,.  1099 
functional  paralysis  of,  1104 
hyperaisthesia  of,  1103 
paracusis  of,  1104 
physiology  of,  1097 
suppurative  processes  in,  Uui 
tumors  of,  1104 
middle,  abscess  in,  cerebellar,  11^1 
cerebral,  1120 
extradural,  1119 
anatomy  of,  1108 
atrophic  catarrh  of,  1195 

causation  of,  1195 
diagnosis  of,  1197 
pathology  of,  1195 
prognosis  of,  1197 
symptoms  of,  1196 
treatment  of,  1197 
cerebellar  abscess  in,  1125 

pathology  of,  1125 
changes  produced  in,  by  defi- 
cient blood  supply,  1199 
chronic    non-suppurative  dis- 
eases of,  1176 
classification  of, 
1182 

vascular  engorgement,  with 
exudation,  1186 
diagnosis  of,  1188 
etiology  of,  1186  I 
prognosis  of,  1187 
symptoms  of,  1187 
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1191 
1191 
1190 
1191 
1192 


Ear,  middle,  deficienl   blood  supply  bo, 
1199 

changes  produced 

by,  1199 
diagnosis  of,  l  L99 
symptoms  and 

signs  of,  1199 
treatment  of,  1199 
disease  of,  non-suppurative,  cica- 

i  ncial  .stage  of, 

1190 
diagnosis  of, 
prognosis  of, 
symptoms  of 
treat  ment  of, 

operative, 
stages  of  proliferation  and 

contraction  in, 

1188 

prognosis  of,  1189 
symptoms  of,  1189 
i  reatment  of,  1189 
general  infection  in,  1125 
hypertrophic  catarrh  of,  1182, 
L186 
causes  of,  1182 
pathology  of,  1182 
stapes  and  symptoms 
of,  1186 
infective  thrombosis  in  sigmoid 

sinus,  1122 
inflammation  of,  purulent,  1108 
etiology  of,  1 1 10 
pathology  of,  1111 
prognosis  of,  1112 
symptoms  of,  1111 
inflation  of,  1 17!> 
leptomeningitis,  acute,  in,  1 1 19 
pachymeningh is  in,  111!) 
sinus  phlebitis  in,  W2\ 
tubercular  disease  in,  1 121 
relation  of  diseases  of,  to  diseases  of 
the  eye,  595 
Ectasia-,  scleral,  328 
Ectopia  lent  is,  178 

pupillee,  348 
Ectropion,  25  1 

cicatricial,  233,  251 
organic,  25  I 
spasmodic,  25  1 
Eczema  of  external  ear,  1080 
diagnosis  of,  1081 
etiology  of,  1080 
symptoms  of,  1080 
treatment  of,  1  OS  i 
of  eyelids,  239 
-  relation  of,  to  diseases  of  the  eve,  629 
Eczematous  keratitis,  297 
Egyptian  ophthalmia,  262,  285 
Electric  bulb  with  reflector  for 

operations  on  the  eye,  603 
Electrolysis,  752,  919' 
application  of,  752 
metallic,  753 

act  ion  and  use  of,  753 
use  and  limitations  of,  752 


use  in 


nose, 


937 


Elephantiasis  arabum,  relation  of,  to  dis- 
eases of  the  eye,  630 
Elliptical  lenses^  00 

Embolism  of  central  artery  of  retina,  432 
of  cerebral   vessels,  relation  of.  to 
diseases  of  the  eye,  633 
Emmetropia,  definition  of,  64 
Emmetropic  eye,  75 

Emotions,  depressing,  as  a  factor  in  the 

causation  of  glaucoma,  541 
Emphysema  of  conjunctiva,  286 
Empyema  of  accessory  cavities  of 
982 
signs  of,  982 
in  any  accessory  cavity,  937 

symptoms  common  to, 
of  anterior  ethmoid  cells,  968 
diagnosis  of,  969 
frequency  of,  968 
prognosis  of,  972 
symptoms  of,  969 
treatment,  of,  071) 
of  antrum  of  Highmore,  942 
diagnosis  of,  9  In 
symptoms  of,  942 

exploratory  puncl  ure, 
945 

inspection,  942 
posture  test,  944 
test  of  transillumina- 
tion, 94  I 
treatment,  948 

canine  fossa  operation, 
951 

after-1  real  ment  of, 
955 

technique  of,  951 
indicat  ions  for,  956 
through  alveolar  sur- 
face, 949 
t  hrough  facial  surface, 
949 

through  nasal  surface, 
948 

through  natural  orifice, 
9  IS 

complications  of,  in1  racranial,  940 
prognosis  of,  941 

t  real  ment  of,  94  1 
evidence  presumptive  of,  937 

enumeral ion  of  points,  937, 
938 

general  affections, 
940 

remote  symptoms. 
939 

symptoms  in 
neighboring  re- 
gions, 937 
prognosis  of,  941 
i  real  ment  of,  941 
Encephalocele  of  orbit,  206 
Enchondroma  of  orbit,  204 
Enophthalmos,  194 
Euostosis,  nasal,  S91 
Entozoa  in  vitreous,  388 
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Entropion,  cicatricial,  249 

spasmodic,  2  19 
Enucleation,  operation  of,  412 

dangers  and  advantages  of,  414 
scissors.  1 1  3 
Epican  thus,  238 
Epiphora,  218 

ct  iology  of,  218 
treatment  of,  221 
Episcleritis,  fugacious,  325 
catise  of,  325 
treatment  of,  325 
persistent,  325 
cause  of,  326 
prognosis  of,  326 
treatment  of,  326 
Epistaxis,  748 

etiology  of,  748 
treatment  of,  749 
Epithelioma  of  conjunctiva,  258,  292 
of  external  ear,  1083 
of  nose,  pathology  of,  718 
of  throat,  pathology  of,  718 
Epithelium,  retention  tumors  of,  722 
Ergot-poisoning,  relation  of,  to  diseases 

of  the  eye,  607 
Erysipelas  of  eyelids,  239 

relation  of,  to  diseases  of  the  eye,  611 
Erythema  bullosum,  691 

multiforme,  relation  of,  to  diseases 
of  the  eye,  630 
Erythrophlaeine,  effects  of,  upon  color 

vision,  530 
Erythropsia,  581 

Eserine-poisoning,  relation  of,  to  diseases 

of  the  eye,  286,  607 
Esophoria,  158 

Maddox's  rod-test  lor,  162 

symptoms  of,  167 

treatment  of,  167 
Esotropia,  172 

Ethmoid  cells,  anterior  suppuration  m, 
967 
closed,  968 

diagnosis  of,  968 
etiology  of,  968 
symptoms  of,  968 
treatment  of,  968 
open,  latent  or  mani- 
fest, 968 
symptoms  of,  969 
treatment  of,  970 

Ethmoidal  cells,  928 

anatomy  of,  928 
sinus,  affections  of,  treatment  ot,  213 
relation  of  diseases  of,  to  dis- 
eases of  the  eye,  594 
treatment  of  affections  of,  213 
sinusitis,  967 
suppuration,  972 

diagnosis  of,  972 
treatment  of,  972 

indications  for,  972 

Ethmoiditis,  708 

histology  of,  708 
with  nasal  polypus,  SSI ,  88^2 


parallax  test, 


Eucanthus,  292 

maligna,  293 
Eustachian  catarrh,  chronic,  1184 
diagnosis  of,  1185 
prognosis  of,  1185 
symptoms    and    signs  of, 
1184 

treatment  of,  1185 
catheter,  1180 
Everbusch's  operation  for  correction  of 

ptosis,  235 
Evisceration,  operation  of,  410 

dangers  and  advantages  of,  414 
Exenteration,  operation  of,  410 

dangers  and  advantages  of,  414 
of  orbit,  207 
Exophoria,  84,  158 

determination  of,  by 
163 

etiology  of,  164 
Maddox's  rod-test  for,  162 
symptoms  of,  165 
treatment  of,  165 
Exophthalmic  goitre,  208,  589 
Exophthalmos,  193 
intermittent,  204 
pulsating,  199 

etiology  of,  200 
prognosis  of,  200 
symptoms  of,  199 
treatment  of,  200 
Exostosis,  ivory,  of  frontal  sinus,  202 

nasal,  891 
Exotropia,  158, 175 
External  auditory  meatus 
1086 

check  ligament,  150 
ear,  diseases  of,  1080 
ophthalmoplegia,  180 
Exudation    into  anterior 
cyclitis,  351 
in  iritis,  349 
into  posterior  chamber  in  cyclitis, 
352 
in  iritis,  350 
into  stroma  of  the  iris,  349 
into  vitreous  in  cyclitis,  352 
Eye,  the  aphakic,  59 

bloodvessels  of,  341,  342 
effects    of    constitutional  diseases 
upon,  583 
of  diseases  of  the  bram,  631 
of  circulatory  tract  595 
of  digestive  system,  591 
of  nerves,  651 
of  respiratory  tract,  593 
of  sexual  organs,  601 
of  skin,  629 
of  spinal  cord,  645 
of  urinary  organs,  598 
of  infectious  diseases  upon,  608 
of  injuries   to   the   brain  and 

spinal  cord  upon,  650 
of  poisons  upon,  604 
of  trophoneuroses  upon,  649 
embryology  of,  331 


diseases  of, 


chamber  in 
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Eye,  embryonic  bloodvessels  of,  333 
emmetropic,  75 
examination  of,  19 

anterior  chamber,  27 
behavior  of  the  pupil  in  disease, 
31 

bloodvessels  of  the  exterior  of 
the,  23 

ciliary  or  circumcorneal  con- 
gestion, 24 

conjunctiva  and  its  cul-de-sacs, 
22 

conjunctival  congestion,  23 

cornea,  24 

corneal  reflex,  24 

direct  inspection  of  the  eye  and 

its  appendages,  21 
by  direct  inspection,  26 
by  direct  method,  46 
family  and  personal  history,  20 
general  considerations,  19 
physical  condition,  19 
indirect  method,  45  " 
iris,  27 

lacrymal  apparatus,  22 
lids,  22 

mixed  forms  of  congestion,  24 
normal  eye-ground,  47 
ocular  history,  21 
ophthalmoscopic  examination, 
38 

orbit  and  the  position  of  the 

eyeball,  22 
pupil,  29 
tension,  36 

by  transmitted  light,  40 
foreign  bodies  in,  management  of. 

401,  403 
general  development  of,  331 
horizontal  section  of,  in  orbit,  148 
byperopic,  76 

lymph  passages  of,  344,  345 
myopic,  76,  80 

normal  adult,  cardinal  points  of,  64 

curvatures  of,  63 

indices  of,  63 
nutrition  of,  3  15 
the  reduced,  64 
the  schematic,  03 
shade,  659 
speculum,  506 

technique  of  pathological  and  bac- 
teriological examinations  of,  665 
Eyeball,  atrophy  of,  379 

centre  of  rotation  of,  145 
instrument  for  measuring,  667 
motions  of,  145 

derangements  of,  145 
penetrating  wounds  of  the,  treat- 
ment of,  39S 
position  of  rest,  147 
preparation  of,  for  pathological  and 

bacteriological  examination,  667 
primary  position  of,  145 
Eyeballs,  associated  movements,  152 
Eye-ground,  normal,  47 


Eyelids,  abscess  of,  240 
anatomy  of,  231 
angiomata  of,  244 
anthrax  pustule  of,  2 10 
carbuncle  of,  240 
coloboma  of,  238 
congenital  anomalies  of,  238 

treatment  of,  238 
cysts  of,  244 
development  of,  336 
eczema  of,  239 
emphysema  of,  256 
erysipelas  of,  239 
furuncle  of,  240 
herpes  zoster  of,  239 
injuries  of,  256 
malignant  growths  of,  '244 
cedema  of,  240 

relative  positions  and  sizes  of,  232 
syphilis  of,  241 
tumors  of,  24  f 
ulcers  of,  240 

variolous  eruption  upon,  240 
Eyes,  artificial,  416 


LWCIAL  hemiatrophy,  progressive,  rela- 
•         tion  of,  to  diseases  of  the  eye,  650 
nerve,  relation  of  paralysis  of  the 
ocular  branch  of,  to  diseases  of 
the  eye,  652 
Factitious  myopia,  84 
\  Facultative  hyperopia,  96 
J  Far  point  in  hyperopia,  90 
in  myopia,  80 

direct  determination  of,  124 
Farlow's  operation  for  forward  prolonga- 
tion of  septum,  702 
punch  forceps,  998 
Farsightedness,  76 
Fascicular  keratitis,  298 
Favus,  relation  of,  to  diseases  of  the  eye, 
j     630  y  ' 

Fibraj  arcuatre,  295 
Fibroangioma  of  nose,  pathology  of,  722 

of  throat,  pathology  of,  722 
Fibroma  of  conjunctiva,  291 
of  external  ear,  1083 
intranasal,  885 
of  larynx,  901 
of  nasopharynx,  1032 
diagnosis  of,  1033 
histological  pathology  of,  1032 
prognosis  of,  1033 
symptoms  of,  1033 
treatment  of,  1033 

cold  wire  snare  in,  1034 
electrolysis  in,  1034 
evulsion  of,  1035 
external  operation  for,  1035 
galvanocautery  in,  1034 
of  nose,  pathology  of,  720 
papillare,  887 
of  throat,  pathology  of,  720 
Field  of  fixation,  154 

binocular,  limits  of,  156 
monocular,  154 
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Field  of  fixation,  monocular,  limits  of, 
156 

measurement  of,  by  means 
of  the  perimeter,  155 
Filamentous  keratitis,  306 
Filaria  sanguinis  hominis  in  the  vitreous, 
388 

Fissure,  orbital,  inferior,  192 
superior,  192 
palpebral,  193 
Fistula  of  cornea,  305 

of  lacrymal  gland,  217 
lacrymalis,  228 
Fixation  forceps,  506 

point,  method  of  determining,  42 
Focal  interval,  99 
Foci,  conjugate,  57 

relative  positions  or,  57 
Focus,  real,  57 
principal,  57 
virtual,  57 
Follicular  conjunctivitis,  262 
Foreign  bodies  in  accessory  sinuses,  981 
in  external  ear,  1092 
in  nose,  874 

removal  of,  750 
in  pharynx,  1016 

symptoms  of,  1016 
treatment  of,  1016 
removal  of,  915 
in  throat,  874 
in  tonsils,  1003 
Fornix  conjunctivae,  258 
Forster's  photometer,  35 
Fossa  patellaris  of  the  crystalline  lens, 
476 

Fox's  fixation  forceps,  412 
Fracture  of  nose,  1056 

treatment  of,  1056 
FrankePs  nasal  speculum,  731 
Frenular  keratitis,  298 
Freudenthal's  electric  vibrator,  755 
Fricke's  method  of  blepharoplasty,  245 
Frog,  entire  embryo  of  a,  331 
Frontal  sinus,  926 

chronic  mucocele  of,  210 

development  of,  927 

ivory  exostosis  of,  202 

operation  on,  961 

exploration  of  frontonasal 

duct,  963 
progress  of,  965 
Kuhnt's  operation,  966 
sinuses,  relation  of  diseases  of,  to 

diseases  of  the  eye,  594 
suppuration,  972 

diagnosis  of,  972 
treatment  of,  972 

indications  for,  972 
Frost-bite  of  auricle,  1085 
Fulminating  glaucoma,  542 
Fundus  reflex,  42 

variations  in  color  of,  371 
Fungus-poisoning,  relation  of,  to  diseases 

of  the  eye,  607 
Furrow  keratitis,  307 


Furuncle  of  eyelid,  240 

relation  of,  to  diseases  of  the  eye,  630 
Fusion  near  point  in  divergence,  152 


ft  ALTON  whistle,  1177 
VI   Ganglion  cells  of  the  retina,  method 

of  staining,  678 
Gangrenous  pharyngitis,  1013 
Gauss,  formula  of,  64 
Gerontoxon,  317 
Glanders,  706 

Glandular  enlargement,  general,  relation 

of,  to  diseases  of  the  eye,  590 
Glands,  Meibomian,  232 

ocular,  development  of,  336 
of  Zeiss,  231 
Glassblowers,  frequency  of  cataract  in,487 
Glasses,  adjustment  of,  136 
analysis  of,  138 

difficulties  encountered  in  wearing, 
134 

rules  for  the  prescription  of,  131 
Glaucoma,  absolute,  ophthalmoscopic  ap- 
pearance of  the  optic  disk  in, 
537 

section  of  the  optic  nerve  head 
in,  537 

acute,  clinical  application  of  treat- 
ment in,  565 
congestive,  542 
age  as  a  factor  in  causation  of,  540 
changes  in  the  conjunctiva  in,  528 
chronic  deformity  of  lens  in  a  cata- 
ract from,  503 
non-congestive,  544 
congenital,  553 

cupping  of  the  optic  disk  as  a  result 

of  glaucoma,  538 
following  extraction  of  cataract,  521 
fulminating,  542 

heredity  as  a  factor  in  causation  of, 
540 

loss  of  sleep  as  a  factor  in  causation 
of,  541 

primary,   changes  in  the  anterior 
chamber  in,  530 
in  the  aqueous  humor,  533 
in  the  choroid,  532 
in  the  ciliary  body,  532 
in  the  cornea,  529 
in  the  crystalline  lens,  533 
in  the  iris,  531 
in  the  optic  nerve,  537 
in  the  retina,  533 
in  the  sclerotic,  528 
in  the  vitreous  humor,  533 
clinical  types  of,  542 
diagnosis  of,  545 
predisposing  conditions,  540 

accommodative  effort, 

541 
age,  540 

constitutional  condi- 
tions, 541 
depressing  emotions, 
541 
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Glaucoma,  primary,  predisposing  condi- 
tions, errors  of  re- 
fraction, 541 
heredity,  540 
local  injuries,  5  I  I 
loss  of  sleep,  5  1 1 
operation  on  one  eye, 

541 
race,  540 
sex,  540 

smallness  of  cornea, 
541 

use  of  mydriatics,  541 
treatment  of.  556 
secondary,  varieties  of,  546 
simplex,   concentric  contraction  of 

fields  of  vision  in,  535,  536 
subacute,  543 
Gieason's  nasal  speculum,  731 
Glioma  of  retina,  438,  430 
Glycosuric  amblyopia,  577 
Goitre,  exophthalmic,  208,  589 
etiology  of,  208 
symptoms  of,  208 
treatment  of,  209 
Gonococcus  (Neisser),  description  and 
pathological  significance   in  diseases 
of  t  he  eye,  683 
Gottstein's  curette.  1030 
Gould's  prism  battery,  159 
Gout  of  conjunctiva,  267 
Grant's  guarded  forceps,  916 
Granular  conjunctivitis,  262 
pharyngitis,  chrome,  1010 
etiology  of,  1010 
symptoms  of,  1011 
treatment  of,  1011 
Granuloma  of  conjunctiva,  291 
( rraves'  disease,  208 

relation  of,  to  diseases  of  the 
eye,  589 
<  Irccn  blindness,  570 

Green's  (J.)  operation  for  cicatricial  en- 
tropion, 25I 

( rreen's  powder  blower,  oil' 

Gruber's  speculum,  1077 

Gruening's  modified  Botz  suture  opera- 
tion for  correction  of  ptosis,  235 

Griinwald's  forceps,  953 

HAAB'S  magnet,  405 
reflex,  3  I 
Hsematoma  of  in  ula,  988 
■  hemophilia  of  nose,  pathology  of,  690 
relation  of,  to  diseases  of  the  eye,  585 
_  of  throat,  pathology  of,  690 
Hajek's   hook    for   opening  sphenoidal 

sinus,  977 
Hartmann's  ear  forceps,  1135,  1142 
nasal  speculum,  731 
rongeur  forceps,  1 152 
"  Harvesters'  keratitis,"  304 
Hasner's  valve,  216 

Hayes'  knife  needle,  506 
Hay  fever,  70S 

definition  of,  798 


Hay  fever,  diagnosis  of,  801 

etiology  of,  798 

prognosis  of,  801 

symptoms  of,  S00 

treatment  of,  802 
Hearing,  subjective  sensations  of,  1103 

testing  of,  1176 
Helmholtzs  theory  of  the  mechanism  of 

accommodation!  07 
Hemeralopia,  580 

Hemianopic  pupillary  inaction  sign,  :;i 
Hemianopsia,  left -sided,  407 
Hemifacial  hypertrophy,  relation  of,  to 

diseases  of  the  eye,  050 
Hemorrhage,,  amblyopia  from,  578 

into  the  anterior  chamber,  362 

of  nose,  690 

from  pharynx,  1015 

of  throat,  090 

into  the  vitreous,  388 
Hemorrhagic  retinitis,  427,  428,  429 
Herpes  conjunctiva5,  261 

eorna?,  310 

treatment,  of,  310 

pharyngis,  691 

vulgaris,  relation  of,  to  diseases  of 

the  eye,  630 
zoster  of  external  ear,  1082 
of  nose,  histology  of,  690 
ophthalmos,  239 
relation  of,  to  diseases  of  the 

eye,  630 
of  throat,  histology  of,  690 
Heterochromia,  340 

Heterophoria,  158 

determination  of,  by  convex  spher- 
ical test,  163 
by  parallax  test,  163 
image  movement  in,  164 
red  glass  test  in,  160 
spasmodic,  184 

symptoms  of,  164 
Beterotropia,  172 

exercise  of  the  weak  eye  in,  190 
use  of  the  stereoscope' in,  191 

Eeurteloup  artificial  leech,  350,  357 

Hippus,  30 

Birschberg's  pupillometer,  29 

sideroscope,  406 
Hoen's  degeneration  of  uvula,  724 

histology  of,  725 
Holmgren's  wool-test  for  detection  of 

color  blindness,  571 
Homatropine-poisoning,  relation  of,  to 
diseases  of  the  eye,  607 
use  of,  as  a  mydriatic,  112 
Hordeolum,  242 
Hutchinson  teeth,  313,  314 
Hyaline  degeneration,  725 
pathology  of,  725 
reaction  to  stains,  725 
Hyalitis,  385 

asteroid,  385 
punctata,  385 
suppurativa,  386 
treatment  of,  386 
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Hyaloid  artery,  persistent,  385 
canal,  344,  345 
fossa  of  crystalline  lens,  476 
membrane  of  vitreous,  glaucoma  fol- 
lowing anterior  synechia5  of,  548 
Hydrocephalus,  relation  of,  to  diseases  of 

the  eye,  644 
Hydropntnalmos,  321 
Hydrops  antri,  079.    (See  Mucocele.) 

inflammatarius,  979 
Hydrorrhcea,  nasal,  1041 

prognosis  of,  1042 
symptoms  of,  1042 
treatment  of,  1042 
Hyoscyamine-poisoning,  relation  of,  to 

diseases  of  the  eye,  607 
Hyperemia,  689 

Hypera?sthesia  of  internal  ear,  1102 
of  larynx,  1046 

treatment  of,  1046 
of  nose,  1040 
of  pharynx,  1043 

diagnosis  of,  1044 
etiology  of,  1043 
symptoms  of,  1044 
treatment  of,  1044 
Hyperesophoria,  158 
Hyperexophoria,  158 
Hyperkinesis,  158 
Hvpermetropia,  76 

correction  of,  by  a  convex  lens,  43 
Hyperopia,  76,  90 
absolute,  96 
accommodation  in,  93 
amount  of,  96 
axial,  95 
correction  of,  91 
course  of  emergent  rays  in,  90 
curvature,  95 
external  evidences  of,  97 
facultative,  96 
far  point  in,  90 
index,  95 
latent,  94 
manifest,  94 
near  point  in,  93 
prescribing  glasses  for,  132 
relative,  96 

symptoms  of  refractive  errors  m,  110 

total,  94 

varieties  of,  95 

v  ision  in,  96 
Hyperopic  eye,  76 
Hyperosmia,  1038 

prognosis  of,  1038 

symptoms  of,  1038 

treatment  of,  1038 
Hyperosphresia,  1038 

prognosis  of,  1038 

symptoms  of,  1038 

treatment  of,  1038 
Hyperphoria,  158 

determination  of,  by  parallax  test 

163 

image  movement  in,  166 
left,  Maddox's  rod-test  for,  162 


Hyperphoria,  right.  Maddox's  rod-tesi 
for,  162 
symptoms  of,  169 
tests  for,  170 
treatment  of,  170 
Hypertropia,  176 

Hypertrophic  catarrh  of  middle  ear,  1182 
causation  of,  1182 
chronic,  1186 

cicatricial  or  post- 
catarrhal 
stage,  1190 
diagnosis  of, 

1191 
prognosis  of, 

1191 
symptoms  of, 

1190 
treatment  of, 
1191 

stage  of  engorge- 
ment of  ves- 
sels with 
exudation, 
1186 
diagnosis  of, 

1188 
prognosis  of, 

1187 
treatment  of, 
1188 

stages   of  prolif- 
eration and 
contraction, 
1188 
prognosis  of, 

1189 
symptoms  of, 

1189 
treatment  of, 
1190 

pathology  of,  1182 
subglottic  inflammation,  715 
Hypertrophy  of  pharyngeal  tonsil,  1022 
of  tonsils,  996 

etiology  of,  996 
symptoms  of,  996 
treatment  of,  997 
local,  997 
operative,  999 

after-treatment  of, 
1002 

cold  wire  snare  in,  1001 
electric  wire  snare  in, 
1001 

enucleation  in,  1003 
guillotine  in,  999 
of  ventricular  region,  713 
Hyphemia,  350,  362 
Hypoesophoria,  158 

image  movement  in,  166 
Hypoexophoria,  158 

image  movement  in,  166 
Hypokinesis,  1052 
Hypophoria,  158 
Hypopyon,  297 


L216 


INDEX. 


Hypopyon  keratitis,  303 

Hysteria,  extreme  concentric  contraction 

in,  575 
Hysterical  amblyopia,  574 


|  Influenza,  treatment  of,  807 
Infraduction,  measurement  of,  154 


ICHTHYOSIS,  relation  of,  to  diseases 
1    of  the  eye,  630 
Illumination,  focal,  26 

oblique,  26 
Image,  retinal,  mental  projection  and 

rectification  of,  66 
Images,  formation  of,  55 

diffusion,  in  ametropia,  77,  78 
Impetigo,  relation  of,  to  diseases  of  the 

eye,  631 

Index,  equivalent  refractive,  of  crystal- 
line lens,  63 
hyperopia,  95 
myopia,  84,  85 
relative  refractive,  56 
Infectious  diseases,  effects  of,  upon  the 
eye,  608 

Inflammation,  chronic  nasal,  with  ten- 
dency to  atrophy,  716 
circumscribed,  of  external  auditory 
meatus,  1089 
diagnosis  of,  1089 
etiology  of,  1089 
symptoms  of,  1089 
treatment  of,  1089 
diffuse,  of  external  auditory  meatus, 
1090 
etiology  of,  1090 
symptoms  of,  1090 
treatment  of,  1091 
hypertrophic  subglottic,  715 
of  lymphoid  tissue,  693 

due  to  micro-organisms,  697 
of  mucous  membranes,  693 
of  nose,  690,  706 

chronic,  with  atrophy,  690 
with  hypertrophy,  690 
infectious,  692 

etiology  of,  692 
nourot  ic,  690 
pathology  of,  700 
traumatic,  092 

etiology  of,  692 
varieties  of,  690 
parenchymatous,  Tun 
perichondria!,  706 
periosteal,  706 
submucous,  695 

pathology  of,  695 
superficial,  706 

suppurative  of  middle  ear,  1160 

intracranial  complica- 
tions of,  1160 

Influenza,  806 

complications  of,  S07 
diagnosis,  differential  of,  807 
etiology  of,  806 
pathology  of,  698,  699 
prognosis  of,  807 

relation  of,  to  diseases  of  the  eye,  619 
symptoms  of,  806 


Insanity,  relation  of,  to  diseases  of  the 

eye,  640 
Internal  ear,  diseases  of,  1099 
Interstitial  keratitis,  311 
Intervaginal  space,  345 
Intracranial  complications  of  empyema, 

Intra  laryngeal  injections,  860 
Intranasal  adenoma,  890 
diagnosis  of,  891 
etiology  of,  890 
pathology  of,  890 
prognosis  of,  891 
"  symptoms  of,  891 
treatment  of,  891 
adhesions,  751 

etiology  of,  751 
symptoms  of.  751 
i  reatment  of,  751 
angioma,  888 
carcinoma,  892 

diagnosis  of,  893 
forms  of,  S93 
pathology  of,  893 
symptoms  of,  893 
catheter  syringe,  742 
fibroma,  885 

diagnosis  of,  887 
etiology  of,  885 
pathology  of,  886 
prognosis  of,  887 
symptoms  of,  886 
treatment  of,  887 
osteoma,  891 
papilloma,  887 

diagnosis  of,  S8S 
forms  of,  887 
prognosis  of,  888 
symptoms  of,  887 
treatment  of,  888 
polypus,  884 
sarcoma,  893 

diagnosis  of,  895 
etiology  of,  895 

microscopical    appearance  of, 
895 

pathology  of,  S94 
prognosis  of,  895 
symptoms  of,  895 
treatment  of,  896 
Intra-ocular  fluid,  composition  of,  524 

tumor,  glaucoma  following,  551 
Intubation  in  diphtheria,  837 
Intumescent  cataract,  493 
Iodine-poisoning,  relation  of,  to  diseases 

of  the  eye,  605 
Iridectomy  365,  367,  369 
indications  for,  367 
in  treatment  of  glaucoma,  556 
Iridectomydialysis  in  treatment  of  glau- 
coma, 556 
Irideraemia,  348 

traumatica,  361 
Iridesis,  370 
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Iridochoroiditis  following  extraction  of 

cataract,  519 
Iridocyclitis,  extinction  following,  490 

following  extraction  of  cataract,  519 
perforating  injury,  352 

secondary,  356 

sympathetica,  35(5 
lridodia lysis,  361,  369 
lridodonesis,  28 
Iridoplegia,  33 

reflex,  32 

unilateral,  32 
Iridotomy,  369,  370 
Iris,  anatomy  of,  336,  337 

anterior  synechia1  of,  glaucoma  fol- 
lowing, 547 

bombe,  353,  546 

changes  in  the,  in  primary  glaucoma, 
531 

chromatic  asymmetry  of,  27 
coloboma  of,  congenital,  348 
glaucoma  following,  552 
cysts  of,  359 

exudation  into  the  stroma  of,  349 

factors  influencing  color  of,  338 

forceps,  508 

foreign  bodies  in,  361 

function  of,  65 

hooks,  364 

hyper  semi  a  of,  348 

inflammatory  diseases  of,  348 

innervation  of,  28 

inversion  of,  362 

lacerations  of,  361 

melanomata  of,  359 

operations  upon,  363 

penetrating  wounds  of,  361 

piebald,  27 

posterior  layers  of  the,  of  analbinotic 
human  eye,  337 
synechia?    of,    following  glau- 
coma, 546 
prolapse  of,  following  extraction  of 

cataract,  519,  520 
scissors,  412 

traumatic  changes  in,  362 
tumors  of,  benign,  359 

treatment  of,  359 

dermoid,  359 

malignant,  359 

treatment  of,  360 
variations  in  color  of,  346 
Iritis,  349 

course,  353 
diabetica,  355 

treatment  of,  358 
etiology  of,  354 
gonorrhceica,  355 

treatment  of,  358 
idiopathica,  355 
primary,  355 
in  relapsing  fever,  355 
rheumatiea,  355 

treatment  of,  358 
scrofulosa,  355 
secondary.  35(1 


Iritis,  sequela-  of,  353 

i  reatment  of,  358 
symptoms  of,  352 
syphilitic,  355 

treatment  of,  358 
traumatica,  356 
treatment  of,  356 
tuberculosa,  355 
in  variola,  355 

JACKSON 'S  binocular  magnifier,  26  ■ 
V    Jaesche-Arlt  operation  in  treatment 

of  trichiasis,  249 
Jarvis'  nasal  snare,  764 
Javal   and    Schiotz's  ophthalmometer, 
114,  115 

KERATECTASIA,  319 
treatment  of,  319 
Keratitis  arborescens,  307 
bandolet,  316 
bullous,  310 

pathology  of,  311 
treatment  of,  311 
dendritic,  307,  630 
desiccation,  307 

symptoms  of,  308 
treatment  of,  308 
eczematous,  297 

complications  of,  299 
diagnosis  of,  299 
prognosis  of,  299 
symptoms  of,  297 
treatment  of,  299 
fascicular,  298 
filamentous,  306 
idiopathic,  306 
symptoms  of,  306 
traumatic,  306 
treatment  of,  306 
frenular,  298 
furrow,  307 
harvesters',  304 
hypopyon,  303 
marginal,  300 

diagnosis  of,  302 
duration  and  symptoms  of,  301 
treatment  of,  302 
mycotic,  307 
neuroparalytic,  308 

treatment  of,  309 
oyster  shuckers',  300,  304 
parenchymatous,  311 
symptoms  of,  313 
treatment  of,  314 
phlyctenular,  297 
punctata  superficialis,  310 
ramiformis,  630 
ribbon,  316 
sclerosing,  314 

symptoms  of,  315 
treatment  of,  315 
scrofulous,  297 
suppurative  forms  of,  297 
trophic,  316 
vascular,  deep,  316 
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Keratitis,  vascular,  deep,  cause  of,  316 
symptoms  of,  310 
I  vent  meat  of,  316 
Keratitise  lagophthalmo,  307 
Keratoconus,  319 

diagnosis  of,  320 

symptoms  of,  320 

treatment  of,  320 
Keratoglobus,  321 

pellucida,  321 

turbidus,  321 
Keratomalacia,  308 
Keratomes,  364 

Keratometry,  determination  of  corneal 
curvature  in  astigmatism  by,  114 

Keratoscope,  25 

Keratosis,  pathology  of,  723 

Klebs-Loeffler  diphtheria  bacillus,  de- 
scription and  pathological  significance 
in  diseases  of  the  eye,  684 

Knapp's  expression  forceps,  266 

method  of  blepharoplasty,  245,  247 
operating-chair,  662 

Knight's  tonsil  galvanocauterv  snare, 
1001 

Koch-Weeks  bacillus,  description  and 
pathological  significance  in  diseases  of 
the  eye,  683 

Kronlcin's  osteoplastic  resection,  205 

T  ACRYMAL  apparatus,   anatomy  of, 

duct,  215 

testing  patency  of,  221 
gland,  214 

cyst  of,  217 

dislocation  of,  218 

extirpation  of,  231 

fistula  of,  217 

hypertrophy  of,  217 

suppurative    inflammation  of, 
216 

tumors  of,  217 
sac,  215 

extirpation  of,  230 
Lacunar  tonsillitis,  991 
etiology  of,  991 
symptoms  of,  991 
treatment  of,  992 
Lagophthalmos,  232 

treatment  of,  233 
Lake's  attic   curette   and  incus  hook, 
1194 

Lamellar  cataract,  499 
Lamina  cribrosa,  48 

vitrea,  340 
Landolt's  ophthalmodynamometer,  157 
Laryngeal  diphtheria,  '832 
diagnosis  of,  833 
pathology  of,  832 
sequela?  of,  834 
symptoms  of,  833 
treatment  of,  S34 

dangers  of  antitoxin,  835 
paralysis,  1052 

bilateral  abductor,  1053 


Laryngeal  paralysis,  etiology  of,  1052 
recurrent,  1053 
unilateral  abductor,  1053 
ventricle,  prolapse  of,  903 
Laryngitis,  acute,  810 

in  childhood,  814 

diagnosis  of,  815 
etiology  of,  814 
pathology  of,  815 
prognosis  of,  816 
symptoms  of,  815 
treatment  of,  816 
etiology  of,  810 
symptoms  of,  811 
treatment  of,  816 
chronic,  712,  818 
diagnosis  of,  821 
diffuse  hypertrophic,  712 
dry,  823' 

•  etiology  of,  824 
symptoms  of,  824 
treatment  of,  824 
etiology  of,  712,  818 
hypoglottic,  822 

diagnosis  of,  823 
etiology  of,  822 
prognosis  of,  823 
symptoms  of,  822 
treatment  of,  823 
pathological  changes  in,  712 
prognosis  of,  821 
symptoms  of,  819 
treatment  of,  821 
hsemorrhagica,  813 
pathology  of,  813 
symptoms  of,  813 
treatment  of,  816 
hypoglottica,  813 
etiology  of,  814 
pathology  of,  814 
symptoms  of,  814-16 
treatment  of,  816 
and  nasopharyngitis,  716 
pachydermia,' 825 

diagnosis  of,  826 
etiology  of,  825 
prognosis  of,  827 
symptoms  of,  825 
treatment  of,  827 
rheumatic,  812 

etiology  of,  812 
symptoms  of,  812 
treatment  of,  816 
sicca  acuta,  812 

description  of,  812 
treatment  of,  816 
Laryngoscope,  how  to  use,  737 

methods  of  illuminating,  738 
Laryngoscopy,  736 

instruments  and  methods,  736 
Larynx,  adenoma  of,  903 
anaesthesia  of,  1046 
angioma  of,  902 
carcinoma  of,  904 
diagnosis  of,  905 
differential,  905 
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,arynx,  carcinoma  of,  etiology  of,  901 

pathology  of,  904 

prf*(frto*ii.H  of,  000 

symptoms  of,  905 

treatment  of,  900 
chondroma  ftf,  902 

diagnosis  of,  902 

etiology  of,  902 

symptoms  of,  902 

treatment  of,  903 
chorea  of,  1019 
eurettement  of,  919 
cysts  of,  722,  901 

fibroma  of,  901 
fracture  of,  920 
hyperesthesia  of,  1040 

treatment  of,  1046 
injuries  of,  919 
lipoma  of,  902 
lupus  of,  860 

diagnosis  of,  807 
pathology  of,  800 
symptom s  of,  800 
treatment  of,  807 
myxoma  of,  901 
neoplasms  of,  897 
diagnosis  of,  899 

'differential,  899 
etiology  of,  898 
malignant,  904 
pathology  of,  898 
prognosis  of,  900 
symptoms  of,  899 
treatment  of,  900 
neuralgia  of,  1047 
neurosis  of,  1010 
motor,  1017 
papilloma  of,  897 
paresthesia  of,  1047 
paralysis.  'See  Laryngeal  Paralysis, 
1052.)  '     .  . 

relation  of  diseases  of,  to  diseases  of 

the  eye,  595 
sarcoma  of,  908 

diagnosis  of,  909 
etiology  of,  908 
pathology  of,  909 
sites  of,  908 
symptoms  of,  909 
treatment  of,  909 
spasm  of,  in  adults,  1049 

diagnosis  of,  1049 
etiology  of,  1049 
symptoms  of,  1049 
treatment  of,  1049 
in  childhood,  1047 

diagnosis  of,  1048 
etiology  of,  1047 
symptoms  of,  1047 
treatment  of,  1048 
phonatory,  1049 
stenosis  of,  807 

etiology  of,  807 

pathology  of,  807 
symptoms  of,  868 
treatment  of,  868 


Larynx,  syphilis  of,  848 
secondary,  848 

diagnosis  of,  848 
pathology  of,  848 
symptoms  of,  848 
treatment  of,  848 
tertiary,  851 

pathology  of,  851 
treatment  of,  851 
thyroid  tumor  of,  903  ■ 
traumatism  of,  919 
treatment  of,  910 

apparatus  for,  910 
local,  910 

anaiSthesia,  914 
medicinal,  910 
methods  of,  910 
nebulizers  and  atomizers,  911 
surgical,  910 

methods,  914 
tuberculosis  of,  701,  853 

clinical  appearance  of,  702 
diagnosis  of,  K>~> 
pathology  of,  702,  853 
prognosis  of,  801 
symptoms  of,  854 

appearances,  855 
expectoration  and  secretion 
854 

treatment  of,  859 
cautery,  864 

intralarvngeal  injections, 
800 

intubation,  864 
local,  860 

submucous  injections.  803 
tracheotomy,  864 
tumors  of,  897 
vertigo  of,  1051 

etiology  of,  1051 
prognosis  of,  1052 
symptoms  of,  1052 
treatment  of,  1052 
wounds  of,  920 
Le  Conte's  scheme  for  detection  of  color 

blindness,  571 
Lead-poisoning,  chronic,  relation  of,  to 

diseases  of  the  eye,  460,  605 
Lens  capsule,  glaucoma  following  ante- 
rior synechia;  of,  548 
development  of,  332 
fibres,  primitive,  332 
focal  length  of  a,  62 
refraction,  60  _ 

cardinal  points  in,  62 
Lenses,  classification  of,  60 

numeration  of,  62 
Lenticonus,  478 
Lenticular  cataract,  480 

opacities,  486,  498,  .504 

diagrammatic  method  of  de- 
termining location  of,  495 
Leprosy  of  conjunctiva,  283 
of  nose,  867 

pathology  of,  "04 
relation  of,  to  diseases  of  the  eye,  627 
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Leprosy  of  throa! ,  867 

pathology  of,  704 
Leptomeningitis,   acute,    in  middle-ear 
inflammation,  1 119 
purulent,  1162 

diagnosis  of,  1163 
etiology  of,  i  102 
in  mastoiditis,  1119 
prognosis  of,  1163 
symptoms  of,  1162 
i  reatment  of,  1 1 63 
serous,  1162 

diagnosis  of,  1162 
symptoms  of,  1162 
treatment  of,  1162 
tubercular,  in  mastoiditis,  1121 
Leptothrix  mycosis,  705 

clinical  appearance  of,  705 
morbid  anatomy  of,  705 
Leukaemia,  relation  of,  to  diseases  ol'  the 

eye,  584 
Leukffimic  retinitis,  127 
Levis'  wire  loop,  511 

Lichen  ruber,  relation  of,  to  diseases  of 

(lie  eye,  630 
Lid  retractor,  Desmarres',  22 
Liebreich  bandage,  modified,  659 
Ligament,  external  check,  150 

internal  check,  150 
Ligamentum  pectinatum,  338,  339 
Light  pencil,  .")  I 

ray,  54 

sense,  manner  of  testing,  35 

waves,  53 
Lightning  flash,  amblyopia 
Lingual  tonsil,    1005.'  (Set 
gual.) 

Lipoma  of  conjunctiva,  291 
of  larynx,  002 
nasal,  892 

pathology  of,  720 
of  orbit,  204 

of  throal ,  pathology  of,  720 
Lithiasis  conjunctivitis,  -'til 
Longsightedness,  76 
Loring's  ophthalmoscope,  39 
Loup,  corneal,  25 

Ludwig's  angina,  1013.    (See  Phlegmon- 
ous Pharyngitis.) 
Luer's  eye  speculum,  412 
Lupus,  erythematosus,  of  conjunctiva, 
292 

of  external  ear,  10S2 
of  larynx,  866 

diagnosis  of,  867 

pathology  of,  866 

symptoms  of,  866 

treatment  of.  867 
of  nose,  865 

diagnosis  of,  866 

etiology  of,  866 

histological  pathology  of,  702 

symptoms  of,  866 

treatment  of,  867 
of  pharynx,  866 
of  throat,  865 


rom,  578 
Tonsil,  Lin- 


Lupus  of  throat,  diagnosis  of,  866 

"i  iology  of,  866 

histological  pathology  of,  702 

symptoms  of,  860 

t  treatment  of,  8(57 
Lymph  passages  of  eye,«344,  345 

tissue,  atrophy  of,  725 
Lymphadenoma  of  orbit ,  201 
Lymphangiectasis,  290 
treatment  of,  290 
Lymphangioma  of  orbit,  204 
Lymphoid  tissue,  inflammation  of,  693 
Lymphoma  of  orbit.  204 

jyjcO()Y'S   laryngeal   porte  caustique, 

McHardy  perimeter,  444 
McKay's  ear  forceps,  1141 
Macewen's  burrs,  1156 
Mackenzie's  bull's-eye  lens  and  reflector 
1077 

cutting  forceps,  915 
tonsillotome,  1000 
Macula,  52 

holes  at  the,  438 
lutea,  65 

symmetrical  disease  of,"  in^young 
children,  131 
Madarosis,  240 

Maddox  double  prism,  use  of,  in'detecting 
cyclophoria,  171 
multiple  rods,  161 
rod-test  for  esophoria,  162 
tor  exophoria,  162 
for  hyperphoria,  162 
for  orthophoria,  162 
.Malaria,  relation  of,  to  diseases  of  the  eve, 
617 

Malarial  amblyopia,  577 
Mallorv's  methods  for  staining  neuroglia, 
679 

Marchi's  method  for  staining  specimens 

of  the  optic  nerve,  678 
Massage,  754 

benefits  of,  754 
indications  for,  751 
methods  of  application,  755 
Mastoid  disease,  relation  of  diseases  of, 
to  diseases  of  the  eye,  595 
periostitis,  acute,  1146 

causes  of,  1146 
pathology  of,  1147 
treatment  of,  1147 
Mastoiditis,  1116,  1147 
brain  abscess  in,  1121 
diagnosis  of,  1148 
eburnation  in,  1118 
etiology  of.  1116,  1147 
pathology  of,  1116 
prognosis  in,  1159 
purulent  leptomeningitis  in,*1119 
symptoms  and  pathology  of,  1116, 
1147 

treatment  of,  1148 
operative,  1149 

after-treatment,  1159 
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Mastoiditis,  i  ubercular  Leptomeningitis 

in,  1121 
Mathieu's  bonsillotome,  999 
Mauthner's  scheme  for  detection  of  the, 
affected  muscles  in  ocular  paralysis, 
178,  179 
Maxillary  sinus,  923 

chronic  suppuration  of,  942 
suppuration,  972 

diagnosis  of,  972 
treatment  of,  972 

indications  for,  972 
Measles,  relation  of,  to  diseases  of  the 

eye,  613 
Meatus,  middle,  pus  in,  982 

diagnosis  of,  982 
differential,  982 
Megalocornea,  321 
Megalopsia,  581 
Meibomian  glands,  232 
Melanomata  of  iris,  359 
Membrana  pupillaris  perseverans,  346 
treatment  of,  348 
tympani,  wounds  of,  1094 
etiology  of,  1094 
symptoms  of,  1096 
treatment  of,  1096 
Membrane,  Bowman's,  295 
Descemet's,  295 
persisting  papillary,  346 
Membranous  conjunctivitis,  277 
Meningitis,  relation  of,  to  diseases  of  the 

eye,  637 
Meniscus,  converging,  61 

diverging,  61 
Mercury-poisoning,  acute,  relation  of,  to 

diseases  of  the  eye,  605 
Meridianal  aberration,  97 
Metamorphopsia,  581 
Metastatic  purulent  meningitis,  relation 

of,  to  diseases  of  the  eye,  639 
Methyl  alcohol,  as  a  cause  of  blindness, 
606 

Metre  angle,  152 
Microphakia,  477 
Micropsia,  581 
Microtome,  knife  for,  666 

medium  laboratory,  665 
Middle  ear,  catarrh  of,  atrophic,  1195 
hypertrophic,  1186 
chronic   vascular  engorgement 

of,  1186 
deficient  blood  supply  to,  1199 
disease,  cicatricial  stage  of,  1190 
proliferation  and  contrac- 
tion in,  1188 
purulent  inflammation  of,  1108 
Migraine,  ophthalmoplegic,  180 
scintillating  scotoma  in,  579 
Milium,  relation  of,  to  diseases  of  the  eye, 
630 

Mind  blindness,  471 
Moles  of  conjunctiva,  259 
Molluscum  contagiosum,  211 

relation  of,  to  diseases  of  the 
eve,  630 
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Molluscum,  simplex,  244 
Monocular  diplopia,  103 

field  of  fixation,  limits  of,  156 

measurement  of,  by  means 
of  the  perimeter,  155 

squint,  172 
Morgagni,  spheres  of,  489 
Morgagnian  cataract,  491 
Morton's  ophthalmoscope,  39 
Motais'  operat  ion  for  correction  of  ptosis, 

236  i 
Mucocele,  223,  979 
chronic,  210 

treatment  of 
course  of,  224 
in  infants,  226 

treatment  of 
pathology  of,  980 
symptoms  of,  224,  979 
treatment  of,  224,  980 
Mucosa,  tumors  of,  retention,  722 
lymphatic,  722 
vascular,  722 
Mucous  degeneration,  pathology  of,  723 

membranes,  inflammation  of,  693 
Mules'  operation  for  ptosis,  236 
vitreous  spheres,  410 

introducer  for,  411 
Muller's  fluid,  composition  of,  667 

muscle,  232 
Mumps,  relation  of,  to  diseases  of  the  eye, 
620 

Muscse  volitantes,  110 
Muscle,  advancement  of  a,  186,  187,  188 
external  rectus,  attachment  of,  148 
origin  of,  147 
paralysis  of,  179 
extra-ocular,  insertion  of  the,  149 
extrinsic,  in  localization  of  cerebral 

diseases,  182 
inferior  oblique,  origin  of,  148 
paralysis  of,  181 
rectus,  origin  of,  148 
paralysis  of,  181 
internal  rectus,  attachment  of,  148 
origin  of,  147 
paralysis  of,  181 
ocular,  anatomy  and  physiology  of, 
145 

development  of,  336 
external,  145 

rectus,  147 
extrinsic,  145 

innervation  of,  145 
inferior  oblique,  148 

rectus,  148 
insufficiency  of,  158 
internal,  145 

rectus,  147 
intrinsic,  145 
nerve  supply  of,  151 
operations  on,  advancement  of 
a  muscle,  186 
tenotomy,  186 
paralysis  of,  176 

diagnosis  of,  177 
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.Muscle,  ocular,  paralysis  of,  etiology  of, 
176 

relations  of  the  double  im- 
ages in,  178 
symptoms  of,  17G 
superior  oblique,  148 
rectus,  148 
orbital,  attachment  of,  1  16 

unilateral  paralysis  of,  179 
producing  lateral  excursions,  testing 
functions  of,  159 
vertical  excursions,  testing  func- 
tions of,  159 
testing  balance  of  the,  at  the  near 

point,  159 
superior  oblique,  origin  of,  148 
paralysis  of,  180 
rectus,  origin  of,  148 
paralysis  of,  180 
thyro-arytenoidei,  paralysis  of,  1054 
Muscular  asthenopia,  109 

fibres,  degeneration  of,  in  uvula,  724 
imbalance,  L58 
Musculus  ciliaris  Riolani,  232 
Mycosis,  1015 

fungoides,  704 
symptoms  of,  1015 
treatment  of,  1015 
Mycotic  keratitis,  307 
Mydriasis,  paralytic,  33 
spastic,  32 
transient,  33 
Mydriatics,  use  of,  as  a  factor  in  the  cau- 
sation of  glaucoma,  541 
USe  of,  in  lenticular  cataract,  505 
Myles'  nasal  speculum,  731 
trocar  and  oanula,  946 
Myopia,  76 

accommodation  in,  82 
accommodative,  84 
axial,  84,  85 

changes  in  the  choroid  in,  376 
complications  of,  86 
conns,  87 

fundus  changes,  87 

sclero-choroiditis,  posterior,  87 
congenital,  NX 
correction  of,  81 
course  of  emergent  rays  in,  81 
curvature  of,  permanent,  85 

transient,  8 1 
external  evidences  of,  89 
factitious,  8  I 
far  point  in,  80 

direct  determination  of ,  124 
index,  84,  85 
near  point  in,  82 
pernicious,  88 
prescribing  glasses  for,  131 
progress  of,  87 
progressive,  88 
school,  88 

symptoms  of  refractive  errors  in,  109 

vision  in,  89 
Myopic  eye,  76,  SO 
Myosis,  paralytic,  31,  32 


Myosis,  spastic,  31,  32 
Myotics,  use  of,  in  lenticular  cataract,  505 

m  treatment  of  glaucoma,  563 
Myxoedema,  relation  of,  to  diseases  of 

the  eye,  586 
Myxoma  of  conjunctiva,  291 
of  larynx,  901 
of  orbit,  204 

of  throat,  pathology  of,  720 

NARES,  posterior,  plugging  of,  749 
Nasal  burrs,  757 
diphtheria,  829 

definition  of,  829 
diagnosis  and  differential  diag- 
nosis of,  830 
etiology  of,  829 
pathology  of,  830 
symptoms  of,  830 
treatment  of,  834 
chondroma,  892 
douche  cup,  742 
enostosis,  891 
exostosis,  891 
hydrorrhcea,  1041 

prognosis  of,  1042 
symptoms  of,  1042 
treatment  of,  1042 
hyperl  rophies,  762 
treatment  of,  765 
insufficiency,  hysterical,  1041 
lipoma,  892  ' 
odontoma,  892 
polyps,  703 

treatment  of,  765 
polypus  with  ethmoiditis,  881,  882 
trephines,  757 
tuberculosis,  851 

pathology  of,  852 
symptoms  of,  852 
treatment  of,  852 
Nasopharyngeal  cysts,  722 
:  Nasopharyngitis,  acute,  1020 
etiology  of,  1020 
symptoms  of,  1020 
treatment  of,  1020 
atrophic,  1022 
chronic,  1021 

diagnosis  of,  1022 
etiology  of,  1021 
symptoms  of,  1021-22 
treatment  of,  1022 
and  laryngitis,  71l> 
Nasopharynx,  anatomy  of,  1005 
diseases  of,  985,  1020 
tumors  of,  1032 
benign,  1032 
fibromata,  1032 
fibromucous  polypi,  1035 
malignant,  L035 
Near  point  fusion,  152 

in  hyperopia,  93 
in  myopia,  82 
Nearsightedness,  76 
Necrotic  diphtheria,  698 

pathology  of,  698 
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Needle,  broad  paracentesis,  506 

straight  cataract,  507 
Neoplasms  of  larynx,  897 
diagnosis  of,  899 

differential,  899 
etiology  of,  898 
pathology  of,  898 
prognosis  of,  900 
pathology  of  ,  898 
symptoms  of,  899 
treatment  of,  900 
of  nose,  877 

malignant,  892 
Nerve,  fourth,  paralysis  of,  180,  183 
sixth,  paralysis  of,  179,  183 
superior  laryngeal,  paralysis  of,  1054 
third,  paralysis  of,  180,  182 
Nerves  of  the  choroid,  343 
ciliary,  343 

effect  of  diseases  of,  upon  the  eye,  651 
Neuralgia  of  larynx,  1047 

trigeminal,  relation  of,  to  diseases  of 
the  eye,  652 
Neuralgias  of  nose,  1041 
Neurasthenia,  reversal  of  field  in,  575 
Neurectomy,  opticociliary,  operation  of, 
413 

dangers  and  advantages  of, 
415 

Neuritis,  multiple,  relation  of,  to  diseases 
of  the  eye,  651 
optic,  450 

spurious,  454 
retrobulbar,  456 
Neuroglia  of  the  optic  nerve,  method  of 

staining,  679 
Neuroparalytic  keratitis,  308 
Neuroses,  auditory,  1102 
of  larynx,  1046 
motor,  1047 
sensory,  1046 
of  nose,  1036 
of  pharynx,  1043 
of  throat,  1036 
Nichols'  spokeshave  knife,  756 
Night  blindness,  580 
Nodal  point,  59 
Nodules,  vocal,  715 
hypotheses,  715 
Nose,  adenocarcinoma  of,  pathology  of, 
718 

adenoma  of,  pathology  of,  719 
anaesthesia  of,  1040 
angioma  of,  pathology  of,  721 
applications  in,  744 
atrophy  of,  716 
-bleed,  748 

etiology  of,  748 

treatment  of,  749 
carcinoma  of,  pathology  of,  718 
chondroma  of,  892 

pathology  of,  721 
cysts  of,  pathology  of,  722 
deformities  of,  1055 

artificial  support  in,  1062 
appliances  used,  1063 


Nose,  deformities  of,  concave  vertical, 
1060 

treatment  of,  1000 
diphtheria  of,  829 
diseases  of,  histology  of,  6S9 

pathology  of,  689 
disturbances  of  secretion  of,  1041 
douches  and  sprays  of,  739 
epithelioma  of,  pathology  of,  718 
examinations  of,  methods  of,  727 
fibroangioma  of,  pathology  of,  722 
fibroma  of,  pathology  of,  720 
foreign  bodies  in,  750,  874 

diagnosis  of,  750,  874 
removal  in,  750,  874 
symptoms  of,  750 
treatment  of,  750 
fracture  of,  neglected,  1061 

treatment  of,  1061 
hemorrhages  of,  690 
hyperesthesia  of,  1040 
symptoms  of,  1040 
treatment  of,  1041 
inflammations  of,  690,  706 

pathology  of,  706 
leprosy  of,  867 

pathology  of,  704 
lipoma  of,  892 

pathology  of,  720 
lupus  of,  865 

histological  pathology  of,  702 
neoplasms  of,  877 

malignant,  892 
neuralgias  of,  1041 
neuroses  of,  1036 
odontoma  of,  892 
osteoma  of,  891 

pathology  of,  721 
papilloma  of,  histology  of,  719 
paresthesia  of,  1041 
polypus  of,  877. 

relation  of  diseases  of,  to  diseases  of 

the  eye,  593 
sarcoma  of,  pathology  of,  719 
scurvy  of,  690 
spurs  of,  756 

diagnosis  of,  756 
pathology  of,  756 
treatment  of,  756 
syphilis  of,  846 

pathological  anatomy  of,  703 
secondary,  847 
tertiary,  849 
tuberculosis  of,  pathology  of,  699,700 
tumors  of,  877,  891 
benign,  719 
malignant,  718,  892 
retention,  722 
Noyes-Gould  apparatus  in  treatment  of 

exophoria,  165 
Nuclear  cataract,  493 
Nutrition,  disturbances  of,  718,  723 
Nyctalopia,  580 
Nystagmus,  188 
acquired,  189 
congenital,  188 
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OCTJLAB  ballottement,  I  M 
conjunct  iva,  258 
muscles,  insufficiency  of,  1 58 
signs  and  symptoms  attending  dis- 
eases of  the  brain,  465 
tension,  increased,  effects  of,  on  the 
structures  of  the  eye  and 
their  respective  functions,  528 
normal,    mechanism    for  the 
maintenance  of,  524 
Odontoma,  nasal,  892 
O'Dwyer's  intubation  tubes,  838 
(Edema,  cardiac,  (390 
of  eyelids,  240 
renal,  690 
Olfactory  cleft,  pus  in,  982 
diagnosis  of,  982 
_  _  differential,  982 

Opacities  in  media,  diagnosis  of,  43 

parallactic  displacement  of,  43 
Operating-mask  for  practising  on  ani- 
mals' eyes,  663 
Operation  of  depression  in  treatment  of 
cataract,  506 
Farlow's,  for  forward  prolongation 

of  septum,  762 
the  pin,  761 

technique  of,  761 
of  solution  in  treatment  of  cataract, 
507 

Operations  on  the  eye,  after-treatment 
of,  664 
antesthesia  in,  general,  659 
local,  660 

infiltration,  661 
illumination  of,  663 
position  of  operator  in,  662 

of  patient,  in,  661 
preparat  ion  of  dressings  for,  658 
of  instruments,  655 
of  patient,  653 
of  region  of  operation,  654 
of  sponges,  657 
of  surgeon  and  assistants, 
655 

of  sutures  and  ligatures,  657 

time  of  performance  of,  664 
on  tonsils,  999 
Ophthalmia,  259 
catarrhal.  260 
chronic,  284 
Egyptian,  262,  285 
military,  262 
neonatorum.  273 

cause  of,  273 

complications  of,  274 

diagnosis  of,  274 

method  of  infection,  274 

pathology  of,  275 

prophylaxis  of,  274 
nodosa,  286 
sympathetic,  390 

etiology  of,  390 

pathology  of,  393 

prophylaxis  of,  394 

symptoms  of,  392 


|  Ophthalmodynamometer,  157 
Ophthalmomalacia,  379 
Ophthalmometer,  Javal   and  Schiatz's, 

Ophthalmoplegia,  external,  180 
internal,  33,  180 

progressive,  relation  of,  to  diseases  of 

the  eve,  045 
total,  180 
Ophthalmoplegic  migraine,  180 
Ophthalmoscope,  37 
description  of,  38 
stationary,  40 

Ophthalmoscopic  examination,  indirect 
45 

Ophthalmoscopy,  application  of,  to  deter- 
mination of  refraction,  116 
Opium-poisoning,  acute,  relation  of,  to 

diseases  of  the  eve,  606 
Optic  disk,  4g 

cupping  of,  as  a  result  of  glau- 
coma, 538 
ophthalmoscopic  appearance  of, 
m  absolute  glaucoma,  537 
foramen,  192 
nerve  anatomy,  440 

atrophy  of,  460,  462 
changes  in,  in  primary  glau- 
coma, 537 
coloboma  of  sheath  of,  450 
congenital  peculiarities  of.  450 

development  of,  334 
fibres,  opaque,  420 

glaucomatous  excavation  of,  539 
head  of,  49 
injuries  to,  465 
radiations.  44  1 
section  of,  449 

in  absolute  glaucoma,  537 
sheaths  of,  441 

retained,  420 
I  nmors  of,  20  I,  -Hi  | 
symptoms  of.  204 
treatment  of,  205 
neuritis,  450 

spurious,  454 
papilla,  48 
stalk,  334 

tracts,  development  of,  334 
vesicles,  primary,  476 
Optical  systems,  compound,  63 
Opticociliary  neurectomy,  operation  of, 
413  " 
dangers  and  advantages  of, 
415 

Optics,  definition  of,  53 

physiological,  53 
Ora  serrata,  334 
Orbicularis  muscle,  232 

pupillary  reaction,  35 
Orbit,  anatomy  of,  192 
cellulitis  of,  194 

etiology  of,  194 
symptoms  of,  194 
treatment  of,  195 
evisceration  of,  207 
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Orbit,  exenteration  of,  207 

foreign  bodies  in,  treatment  of,  199 
injuries  of,  treatment  of,  199 
osteitis  of,  195 

etiology  of,  195 
symptoms  of,  196 
treatment  of,  197 
periostitis  of,  195 
etiology  of,  195 
symptoms  of,  196 
treatment  of,  197 
sarcoma  of,  202,  203 
tumors  of,  202 

exploratory  incision  to  deter- 
mine nature  of,  203 
Kronlein's  osteoplastic  resection 

in  diagnosis  of,  204 
symptoms  of,  202 
vertical  section  through  the,  149 
Orbital  muscles,  attachment  of,  146 
tissues,  development  of,  336 
tumors,  aneurism  by  anastomosis, 
204 
angioma,  204 
chondroma,  204 
cysts,  208 
cncephalocele,  206 
enchondroma,  204 
lipoma,  204 
lymphadenoma,  204 
lymphangioma,  204 
lymphoma,  204 
myxoma,  204 
osteoma,  205 
sarcoma,  206 

tumor  of  the  optic  nerve,  204 
varicose  veins,  204 
Oropharynx,  diseases  of,  985 

tumors  of,  1017 
Orthoform  in  treatment  of  tuberculosis 

of  larynx,  860 
Orthophoria,  158 

determination  of,  by  convex  spherical 

test,  163 
Maddox's  rod-test  for,  162 
Osseous  growth  of  conjunctiva,  259,  291 
Ossiculectomy,  1144 

post-operative  care  of,  1144 
Ossification  of  the  choroid,  380 
Osteitis  of  orbit,  195 
Osteoma  of  nose,  pathology  of,  721 
intranasal,  891 
of  orbit,  205 

treatment  of,  206 
Othematoma,  1085 
etiology  of,  1085 
symptoms  of,  1086 
treatment  of,  1086 
Otic  cerebellar  abscess,  1173  , 

differential    diagnosis  of, 
1174 

symptoms  of,  1173 
I  reatment  of,  1174 
cerebral  abscess,  1169 

diagnosis  of,  1171 
etiology  of,  1169 


Otic  cerebral  abscess,  prognosis  of,  1171 
symptoms  of,  1169 
treatment  of,  1171 
Otitis  media  purulenta.  (See  Inflamma- 
tion of  the  Middle  Ear, 
Purulent.) 
acuta,  1127 

diagnosis  of,  1129 
paracentesis  in,  1131 
prognosis  of,  1129 
symptoms  of,  1127 
treatment  of,  1129 
chronica,  1133 

diagnosis  of,  1134 
prognosis  of,  1134 
removal  of  larger  os- 
sicles, operation 
for,  1140 
after-treatment  of, 
1144 

symptoms  of,  1133 
treatment  of,  1135 

Otomycosis,  1091 

fungi  causing,  1091 

diagnosis  of,  1091 
treatment  of,  1092 
Oxaluria,  relation  of,  to  diseases  of  the 
eye,  601 

"Oyster  shuckers'  keratitis,"  300,  304 

PACHYDERMIA  of  vocal  cords,  713 
£   Pachymeningitis  externa  with  extra- 
dural or  epidural  abscess,  1160 
prognosis  of,  1161 
symptoms  of,  1161 
treatment  of,  1161 
in  middle-ear  inflammation,  1119 
relation  of,  to  diseases  of  the  eye,  639 
Pagenstecher's  operation  for  correction 

of  ptosis,  236 
Palate,  cleft,  1065 

etiology  of,  1065 
symptoms  of,  1066 
treatment  of,  1066 
operative,  1069 

soft,  989 

adenoma  of,  989 
angioma  of,  989 
benign  growths  of,  989 
carcinoma  of,  989 
malformations  of,  985 

congenital,  985 
malignant  growths  of,  989 
papilloma  of,  989 
sarcoma  of,  990 
wounds  of,  1008 
Palpebral  conjunctiva,  258 

fissure,  193  , 
Panas'  operation  for  correction  of  ptosis, 
236 

probe  for  exploring  the  frontonasal 
duct,  963  .  . 

Panas-Snellen  operation  for  trichiasis,  253 
Pannus,  309 

carnosus,  309 

crassus,  309 
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Pannus,  pathology  of,  309 

siccus,  309 

tenuis,  309 

treatment  of,  310 

vascularis,  309 
Panorama  asthenopia,  109 
Panzer's  scissors,  955 
Papillitis,  451 
Papilloma  of  caruncle,  292 

of  conjunctiva,  291 

intranasal,  887 

of  larynx,  897 

of  nose,  histology  of,  719 

removal  of,  915 

of  throat,  histology  of,'  719 

of  uvula,  989 
Paraboloidal  lenses,  60 
Paracentesis  of  anterior  chamber  in  treat- 
ment of  glaucoma,  563 
Paracusis  of  internal  ear,  1104 
Paradoxical  pupillary  reaction,  35 
Paresthesia  of  larynx,  1047 

of  nose,  1041 

of  pharynx,  1044 
prognosis,  1044 
symptoms  of,  1044 
Parakinesis,  158 
Parallax  test,  163 

Paralysis  of  abductors  of  cords,  1054 
agitans,  relation  of,  to  diseases  of  the 

eye,  642 
bilateral  adductor,  1053 
of  central  abductors,  1054 
conjugate,  181 
of  convergence,  181 
of  external  rectus,  179 
of  fourth  nerve,  180,  183 
functional,  of  internal  ear,  1104 
of  inferior  oblique,  181 

rectus,  181  ' 
of  the  insane,  relation  of,  to  diseases 

of  the  eye,  640 
of  internal  rectus,  181 
of  levator  alas,  1041 
of  ocular  muscles,  I  7ii 
of  pharynx,  101.-) 
recurrent  laryngeal,  1053 
of  sixth  nerve,  179,  183 
of  superior  laryngeal  nerve,  1054 
oblique,  180 
rectus,  180 
of  third  nerve,  180,  182 
of  thyro-arytenoidei  muscles,  1054 
unilateral  abductor,  1053 
of  orbital  muscles,  179 
Paralytic  mydriasis,  33 

myosis,  31,  32 
Parenchymatous  keratitis,  311 

inflammations,  706 
Parinaud's  conjunctivitis,  267 
Parosmia,  1039 

etiology  of,  1039 
treatment  of,  1040 
Parry's  disease,  208 
Pars  ciliaris  retinae,  334,  338 
iridica  retina,  334,  335 


Pars  optica  retina-,  334,  335 

Pellagra,  relation  of,  to  diseases  of  the 

eye,  63 
Pemphigus,  268 
cause  of,  268 

relation  of,  to  diseases  of  the  eve 
630  3  ' 

treatment  of,  268 
Perichondria]  inflammations,  706 
Perichondritis  of  septum,  696 

hyperplastic,  709 
Perichoroidal  space,  344,  345 
Perimeter,  measurement  of  monocular 
field  of  fixation  by  means  of. 
155 

of  squint  with,  173 
Periosteal  inflammations,  706 
Periostitis,  acute  mastoid,  1146 
causes  of,  1146 
pathology  of,  1147 
treatment  of,  1147 
of  orbit,  195 
of  septum,  709 
Periscopic  lenses,  61 
Peritonsillar  abscess,  993 
etiology  of,  993 
symptoms  of,  993 
treatment  of,  994 
Perrin's  artificial  eyes,  37 
j  Petit,  canal  of,  476 

Petrosal  sinuses,  infective  thrombosis  of. 
i     1169  ' 
Pharyngeal  abscess,  697 
arteries,  1008 

anomalies  in  distribution  of, 
1008 
tonsil,  1022 
Pharyngitis,  acute,  1008 

etiology  of,  1008,  1009 
phlegmonous,  1013 

symptoms  of,  1013 
treatment  of,  1013 
symptoms  of,  1009 
t  reatment  of,  1009 
atrophic,  1012 

sympl  of,  1012 

treatment  of,  1012 
chronic,  1010 

granular,  1010 

etiology  of,  1010 
symptoms  of,  1011 

(  reatment  of,  1011 
simple,  1010 

etiology  of,  1010 
symptoms  of,  1010 
treatment  of,  1010 
gangrenous,  1013 
granular,  1010 
Pharyngocele,  1008 

symptoms  of,  1008 
Pharyngoscopy,  735 

technique  of  examination  in,  735 
Pharynx,  anaesthesia  of,  1043 
etiology  of,  1013 
symptoms  of,  1043 
treatment  of,  1043 
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Pharynx,  deformities  and  malformations 
of,  1007 
diphtheria  of,  831 
diagnosis  of,  832 

differential,  833 
pathology  of,  831 
treatment  of,  834 
diseases  of,  1008 
foreign  bodies  in,  1016 

symptoms  of,  1016 
treatment  of,  1016 
hemorrhage  from,  1015 
herpes  of,  1013 

symptoms  of,  1013 
treatment  of,  1014 
hyperesthesia  of,  1043 
diagnosis  of,  1044 
etiology  of,  1043 
symptoms  of,  1044 
treatment  of,  1044 
lupus  of,  866 

symptoms  of,  866 
malformations  of,  1007 
motor  disturbances  of,  1045 
neuroses  of,  1043 
paresthesia  of,  1044 
prognosis  of,  1044 
symptoms  of,  1044 
paralysis  of,  1045 
parasitic  diseases  of,  1014 
mycosis,  1015 
thrush,  1014 
relation  of  diseases  of,  to  diseases  of 

the  eye,  593 
spasm  of,  1045 
stenosis  of,  1008 
tertiary  syphilis  of,  850 

diagnosis  of,  850 

differential',  850 
pathology  of,  850 
symptoms  of,  850 
treatment  of,  850 
tuberculosis  of,  852 
diagnosis  of,  852 

differential,  853 
pathology  of,  852 
prognosis  of,  852 
symptoms  of,  852 
wounds  of,  1008 
Phillips'  photophore,  730 
Phlegmonous  pharyngitis,  acute,  1013 
symptoms  of,  1013 
treatment  of,  1013 
Phlyctena  pallida,  261 
Phlyctenular  conjunctivitis,  279 

keratitis,  297 
Phosphaturia,  relation  of,  to  diseases  of  j 

the  eye,  601  _ 
Phosphorus-poisoning,  relation  of,  to  dis-  j 

eases  of  the  eye,  605 
Phthiriasis  ciliorum,  242 

relation  of,  to  diseases  of  the  eye,  030 
Phthisis  bulbi,  354,  379 

essential,  379 
Pigment,  choroidal,  function  of,  66 
retinal,  function  of,  <>(> 


Pilocarpine-poisoning,  relation  of,  to  dis- 
eases of  the  eye,  608 
Pin  operation,  761 
Pinguecula,  288 
Pink-eye,  268 
Placido's  disk,  25 

application  of,  in  determining 
corneal  curvature,  114 
Plane    mirror,    use    of,    in  skiascopy, 
121 

Plano-concave  lenses,  61 

-convex  lenses,  61 
Plexus  annularis,  296 
Plica  semilunaris,  258 
Pneumococcic  conjunctivitis,  269 
Pneumonia,  relation  of,  to  diseases  of  the 

eye,  595 
Policoria,  348 
Politzer's  bag,  1180 
speculum,  1077 
Polypi  of  conjunctiva,  291 
cysts  in,  722 

fibromucous,  of  nasopharynx,  1035 
Polypoid  cysts,  880 

symptoms  of,  880 
treatment  of,  884 
Polyps  of  cords,  714 
Polypus,  bleeding,  of  septum,  888 
intranasal,  884 
nasal,  with  sinusitis,  882 
diagnosis  of,  883 
prognosis  of,  883 
treatment  of,  884 
of  nose  (cedematous),  877 
etiology  of,  877,  880 
microscopic  appearance  of,  880 
pathology  of,  877 
retronasal,  884 

pathology  and  clinical  histology  of, 
714 

Pomeroy  head-band  and  mirror,  729 
"  Pop-eye,"  89 

Porencephaly,  relation  of,  to  diseases  of 

the  eye,  645 
Posterior  chamber,  340 

exudation    into,    in  cychtis, 
352 
in  iritis,  350 
synechias,  350 
Postnasal  growths,  1023 

diagnosis  of,.  1027 
etiology  of,  1023 
prognosis  of,  1028 
symptoms  of,  1023 
treatment  of,  1028 
Prag's  astigmatic  letters,  125 
Presbyopia,  69 
"Pressure  points,"  234 
Prince's  advancement  forceps,  187 
Principal  focus,  57 
point,  59 

Prism,  determination   of  the   axis  of, 
140 

displacement  produced  by,  140 
Prisms,  action  of,  upon   retinal  images, 
153 
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Prisms  in  i  reatment  of  divergent  si  rabis- 
mus,  175 
of  esophoria,  168 
of  exophoria,  1 65 
of  hyperphoria,  170 
Prismatic  fibres  of  crystalline  lens,  475 
Pseudoglioma  of  the  vit  reous,  387 
Psoriasis,  relation  of,  to  diseases  of  the 

eye,  631 
Pterygium,  288 

diagnosis  of,  289 
recurrences  of,  290 
treatment  of,  289 
Ptomaine-poisoning,  relation  of,  to  dis- 
eases of  the  eve,  608 
Ptosis,  180,  234 
acquired,  235 
adiposa,  235 
atonica,  235 
cerebral,  182 
paralytic,  235 
t  real  menl  of,  235 

Wolff's  operation,  236 
unilateral,  182 
Puncta  lacrymalia,  21  I 
at  resia  of,  219 
Punctum  proximum  of  convergence,  157 

remotum  of  convergence,  157 
Pupil,  accommodation  and  convergence 
reflex  of,  31 
Argyll-Robertson,  32 
associated  reaction  of,  31 
cerebral  cortex  reflex  of,  34 
color  of,  29 

consensual  reflex  of,  30 
direct  light  reflex  of,  30 

exclusion  of,  350 

indirect  reflex  of,  30 
occlusion  of,  350 

following  extraction  of  cataract, 
521 

operations  for  enlargement  of,  365 

for  occlusion  of,  369 
shape  of,  29 
variations  in  size  of,  29 
Pupils,  separation  of,  from  each  other,  29 
Pupillary  membrane,  persisting,  333,  346 
reaction,  orbicular,  35 
paradoxical,  35 
Purpura,  relation  of,  to  diseases  of  the 

eye,  631 
Purulent  leptomeningitis,  1162 
diagnosis  of,  1  163 
etiology  of,  1162 
prognosis    and    treatment  of, 
1163 

symptoms  of,  1  162 
otitis  media,  acute,  1127 

diagnosis  of,  1129 
paracentesis  in,  1131 
prognosis  of,  1129 
symptoms  of,  1127 
t  real  ment  of,  1 129 
chronic,  1 133 

diagnosis  of,  1134 
prognosis  of,  1134-45 


Purulent  otitis  media,  chronic,  removal 
of    large  ossi- 
cles, operation 
lor,  1140 
after-treal  menl 
of,  1144 
symptoms  of,  1133 
treatment  of,  1135-46 
Pustule,  malignant ,  relation  of,  to  diseases 
of  the  eye,  611 

Pyaemia,  relation  of,  to  diseases  of  the 

eye,  611 
Pyajmic  retinitis,  430 

(  |UININE  amblyopia,  Mil 


RA.CEMOSE  staphyloma,  317 
Radial  fibres  of  Muller,  334 
Real  focus,  57 
Red  blindness,  570 

glass  test  in  heterophoria,  160 
Red-green  blindness,  570 
Reflex  amblyopia,  579 

consensual,  of  pupil,  30 
corneal,  examination  of  the,  24 
direct  light,  of  pupil,  30 
lundus,  42 
Haab's,  34 

indirect,  of  pupil,  30, 
iridoplegia,  32 

unilateral,  32 
of  pupil,  accommodation  and  con- 
vergence, 31 
streak,  50 
Refraction,  56 

absolute,  in  astigmatism,  100 
cardinal  points,  59 
collective,  58 

formation  of  images  by,  59 
at  curved  surfaces,  56 
dispersive,  58 

determination  of,  application  of  oph- 
thalmoscopy to,  I  I  li 
conditions  governing,  119 
by  direct  illumination,  1 1 7 
by  the  direct  method,  US 
by  the  indirect  method,  117 
errors  of,  .as  a  factor  in  the  causation 

of  glaucoma,  5  1(1 
general  rules  for  examining,  with  the 

trial  case,  126 
lens,  60 

cardinal  points  in,  62 
subjective  tests  for,  124 

astigmatic  clock-face,  125 
direct  determination  of  the 
far  point  in  myopia,  124 
test-cards,  126 
trial  case,  126 
Refractive  condition,  estimation  of,  by 
means  of  test-letters,  73 
errors,   hygienic  treatment  of,  141 
objective  tests  for,  111 
subjective  tests  for,  111 
symptoms  of,  108 
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Refractive  errors,  symptoms  of,  m  astig- 
matism, 110 
in  hyperopia,  110 
in  myopia,  109 
use  of  cycloplegics  in  determin- 
ing, 112 
index,  relative,  56 
Regressive  disturbances  of  nutrition,  723 
Reik's  formalin  sterilizer,  657 
Relapsing  fever,  relation  of,  to  diseases 

of  the  eye,  617 
Respiratory  tract,  effects  of  diseases  ol, 

upon  the  eye,  593 
Retina,  anatomy  of,  417 
atrophy  of,  422,  433 
changes  in  the,  in  primary  glaucoma, 
533 

congenital  pigmentation  of,  439 

cysticercus  of,  438 

detachment  of,  435 

glaucoma  following,  551 

development  of,  333,  334 

distribution  of  vessels  of,  50 

effect  of  light  upon,  433 

embolism  of  central  artery  of,  431 

glioma  of,  438,  439 

hexagonal  pigment  cells  of,  341 

injuries  of,  438 

scheme  of  structure  of,  418 

thrombosis  of  central  artery  of,  433 
Retinal  asthenopia,  109 

image,  mental  projection  and  rectifi- 
cation of,  66 

pigment,  function  of  the,  66 

veins,  glaucoma  following  thrombo- 
sis of,  552 
Retinitis,  albuminuric,  423,  425 

circinata,  431 

degenerative,  424 

diabetic,  426 

hemorrhagic,  427,  428,  429 
inflammatory,  424 
leuksemic,  427 
pigmentosa,  434 
proliferans,  430 
pysemic,  430 
striata,  430 
svphilitic,  421 
thrombotic,  427,  428,  429 
Retrobulbar  neuritis,  456 
Retronasal  polypus,  884 
Retropharyngeal  abscess,  1017 
diagnosis  of,  1018 
etiology  of,  1017 
symptoms  of,  1018 
treatment  of,  1018 
Rhachitic  teeth,  313 
Rhachitis,  relation  of,  to  diseases  of  the 

eye,  585 
Rheumatic  laryngitis,  812 
etiology  of,  812 
symptoms  of,  812-816 
treatment  of,  816-818 
Rheumatism,  relation  of,  to  diseases  of 

eye,  612 
Rhinitis,  acute,  768 


Rhinitis,  acute,  diagnosis  of,  771 
etiology  of,  768 
prognosis  of,  771 
symptoms  of,  770 
treatment  of,  771 
atrophic,  716,  789 
diagnosis  of,  795 
etiology  of,  790 
prognosis  of,  795 
symptoms  of,  792 
chronic,  774 

diagnosis  of,  782 
etiology  of,  775 
prognosis  of,  782 
symptoms  of,  777 
treatment  of,  782 
dry  anterior,  718 
fibrinous,  786 

diagnosis  of,  788 
etiology  of,  787 
prognosis  of,  788 
symptoms  of,  788 
treatment  of,  788 
hypertrophic,  774 
diagnosis  of,  782 
etiology  of,  775 
prognosis  of,  782 
symptoms  of,  777 
treatment  of,  782 
sicca  anterior,  718 
simple  and  chronic,  774 
diagnosis  of,  782 
etiology  of,  775 
prognosis  of,  782 
symptoms  of,  777 
treatment  of,  782 
vasomotor,  691 

pathology  of,  691 
Rhinoliths,  875 

diagnosis  of,  875 
pathology  of,  875 
symptoms  of,  875 
treatment  of,  875 
Rhinorrhcea,  804 

cerebro-spinal,  1042 
diagnosis  of,  1042 
etiology  of,  1042 
symptoms  of,  1042 
treatment  of,  nil,  1043 
diagnosis  of,  805 

differential,  805 
etiology  of,  804 
prognosis  of,  805 
symptoms  of,  805. 
treatment  of,  806 
Rhinoscleroma,  705 

histology  of,  705 
Rhinoscopy,  anterior,  727 
attitudes  in,  730 
instruments  used  in,  731 
reflectors  for,  728,  729 
source  of  light  in,  727 
lechnique  in,  732,  733 
posterior,  733 

examination  in,  733 
requisites  for,  733 
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Richet's  operation   l'or  ectropion,  255, 
256  ' 
Ring,  choroidal,  48 

scleral,  4S 

of  Waldeyer,  1005 
Ring's  eye  mask,  658 
"Ripe"  cataract,  489 
Risley's  rotary  prism,  161 
Rupture  of  choroid,  384 


OANTONIN-POISONING,  relation  of, 
O    to  diseases  of  the  eye,  607 
StClair  Thomson's  forceps,  978 
Sajous'  nasal  snare,  764 
Sarcoma  of  choroid,  380 
of  conjunctiva,  292 
of  external  ear,  1083 
intranasal,  893 

diagnosis  of,  895 
etiology  of,  894 
microscopic  appearance  of,  895 
pathology  of,  894 
prognosis  of,  895 
symptoms  of,  895 
treatment  of,  896 
of  larynx,  908 

diagnosis  of,  909 
etiology  of,  908 
pathology  of,  909 
sites  of,  908 
symptoms  of,  909 
treatment  of,  909 
of  nasopharynx,  1035 
of  nose,  pathology  of,  719 
of  orbit,  202,  203,  206 
treatment  of,  207 
of  soft  palate,  990 

symptoms  of,  990 
treatment  of,  990 
of  throat,  pathology  of,  719 
of  tonsils,  1003 

diagnosis  of,  1004 
etiology  of,  1004 
symptoms  of,  1004 
treatment  of,  1005 
of  uvula,  990 

symptoms  of,  990 
treatment  of,  990 
Scarlatina,  relation  of,  to  diseases  of  the 
eye,  613 

Schleich's  infiltration  anaesthesia  in  ope- 
rations on  the  eve,  661 
Schlemm's  canal,  325,  339,  343,  344,  345 
"School  myopia,"  88 
Sclera,  324' 

anatomy  of,  324 

development  of,  335 

foreign  bodies  in,  330 

injuries  to,  329 

lacerating  wounds  of,  329 

rupture  of,  330 

staphyloma  of,  328 

syphilis  of,  328 

treatment  of,  329 
Scleral  ectasise,  32S 

causes  of,  328 


Scleral  ectasis,  treatment  of,  328 

ring,  48 
Scleritis,  325 
deep,  326 
scrofulous,  327 
Sclero-choroiditis  posterior,  87 
Sclero-kerato-iritis,  327 
symptoms  of,  327 
treatment  of,  327 
Sclerosis,  diffuse  cerebral,  relation  of,  to 
diseases  of  the  eye,  642 
disseminated,  relation  of,  to  diseases 
of  the  eye,  642 
Sclerotic,  changes  in  the,  in  primary  glau- 
coma, 528 

Sclerotomy,  anterior,   in  treatment  of 
glaucoma,  561 
posterior,  in  treatment  of  glaucoma 
562 

Scopolamine,  use  of,  as  a  mydriatic,  112 
Scopolamine-poisoning,  relation  of,  to  dis- 
eases of  the  e3'e,  607 
Scotoma,  449 

central,  in  toxic  amblyopia,  448 
negative,  450 
positive,  450 
scintillating,  579 
Scotomata,  in  disseminated  choroiditis, 

Scurvy  of  nose,  690 

of  throat,  690 
Seborrhcea,  relation  of,  to  diseases  of  the 

eye,  630 
"Second  sight,"  492 
Seiler's  tubular  forceps,  917 
Senile  cataract,  488,  489,  490,  491 
Septicaemia,  relation  of,  to  diseases  of  the 
eye,  611 

Septum,  bleeding  polypus  of,  888 
diagnosis  of,  890 
etiology,  of  889 
pathology  of,  889 
prognosis  of,  890 
symptoms  of,  890 
treatment  of,  890 
deviation  of,  756 
perichondritis  of,  696 
hyperplastic,  709 
periostitis  of,  709 
prolongation  of,  forward,  762 
S3'mptoms  of,  762 
treatment  of,  763 

Farlow's  operation. 
762 

straightening  of,  759 
Sexton's  foreign  body  forceps,  1094 
Sexual  organs,  effects  of  diseases  of,  upon 

the  eye,  601 
Shadow  test,  120 
Shurley's  powder  blower,  912 
Siderosis,  403 

Siegle's  pneumatic  speculum,  1177 
Sigmoid  sinus,  infective  thrombosis  of, 
1163 

diagnosis  of,  1165 
prognosis  of,  1166 
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Sigmoid  sinus,  symptoms  of,  1163 

treatment  of,  operative,  1166 

Silver  salts,  poisoning  by,  relation  of,  to 
diseases  of  the  eye,  605 

Singers'  nodes,  827 

diagnosis  of,  828 
etiology  of,  828 

and  pachydermia,  removal  of, 
915,  919 
symptoms  of,  828 
treatment  of,  828 
Sinuses,  accessory,  980 

diseases  of,  922 

differential  diagnosis  of,  982 
mucous  lining  of,  929 
physiology  of,  929 
suppuration  in,  acute,  933 
etiology  of,  933 
symptoms  of,  934 
treatment  of,  934 
surgical  anatomy  of,  923 
tumors  of,  980 
ethmoid,  981 
frontal,  981 
maxillary,  981 
sphenoid,  981 
cavernous,  infective  thrombosis  of, 
1168 

ethmoidal,  affections  of,  treatment 

of,  213 
frontal,  926 

chronic  suppuration  in,  956 
complications  of,  960 
diagnosis  of,  956 

amputation  of  middle 

turbinated,  958 
by  exclusion,  959 
nasal  examination,  957 
sounding   the  frontal 

sinus,  958 
transillumination  test, 
956 

objections  to,  957 
treatment  of,  960 

external  operation, 
961 

intranasal,  960 
catheterizing 
and  washing 
out  frontal 
sinus,  960 
puncture    o  f 
floor  of 
sinus,  960 

development  of,  927 
maxillary,  981 

tumors  of,  981 
petrosal,    infective   thrombosis  ot, 

1169  ,  . 

sigmoid,    infective    thrombosis  ol, 

1163 

sphenoidal,  928  ,    f  „.„ 

affections  of,  treatment  ot,  l\d 
anatomy  of,  928 
chronic  suppuration  in,  973 
etiology  of,  973 


Sinuses,  sphenoidal,  chronic  suppuration 
in,  symptoms  of,  973 
diagnosis  of,  973 
development  of,  928 
suppuration  of,  930 

bacteriology  of,  932 
etiology  of,  930 
morbid  anatomy  of,  933 
Sinusitis,  catarrhal,  chronic,  979.  (See 
Mucocele.) 
serous,  979.    (See  Mucocele.) 
with  nasal  polypus,  882 
Skiascopy,  120 

application   of,  with   the  concave 
mirror,  120 
with  the  plane  mirror,  121 
central  and  peripheral  shadows,  123 
character  of  the  reflex,  122 
as  a  confirmatory  test,  124 
determination  of  astigmatism  by, 
122 

of  irregular  astigmatism  by,  123 
distance  at  which  test  is  made,  122 
point  of  reversal,  120 
testing  the  result,  122 
use  of  cycloplegics,  124 
Skin,  diseases  of  the,  effects  of,  upon 

the  eye,  629 
Skull,  deformities  of,  relation  of,  to  dis- 
eases of  the  eye,  644 
Smell,  exaggeration  of,  1038.  (See  Hyper- 
osmia.) 

loss  of,  1038.    (See  Anosmia.) 
perversion  of,  1039.  (<See  Parosmia.) 
sense  of,  1037 

disturbance  of,  1038 
Sneezing,  excessive,  1043 
Snellen's  transparent  test-letters,  use  of, 
in  detection  of  simulated  amblyopia, 
577 

Snow  blindness,  581 
Spasm,  laryngeal,  in  adults,  1049 
diagnosis  of,  1049 
etiology  of,  1049 
symptoms  of,  1049 
treatment  of,  1049 
in  childhood,  1047 

diagnosis  of,  1048 
etiology  of,  1047 
symptoms  of,  1047 
treatment'  of,  1048 
phonatory,  1049 
of  pharynx,  1045 
Spasmodic  entropion,  249 

heterophoria,  184 
Spastic  heterophoria,  184 
mydriasis,  32 
myosis,  31,  32 
Speculum,  eye,  506 

Spencer  Watson's  method  in  treatment 

of  trichiasis,  248 
Sphenoidal  sinus,  928 

affections  of,  treatment  of,  213 
anatomy  of,  928 
development  of,  928 
examination  of,  974-77 
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Sphenoidal  sinus,  relation  of  diseases  of, 

to  diseases  of  i  be  eye,  594 
Spherical  aberration,  65 

lenses,  60 

Sphero-cyhnder,  L04 
Sphincterolysis  anterior,  370 
Spinal  cord,  effects  of  diseases  of,  upon 

bhe  aye,  645 
of  injuries  to,  upon  the 

eye,  651 

Splenic  fever,  relation  of,  to  diseases  of 

bhe  eye,  61  I 
Sprays,  740 

formulae  of,  740 

methods    of    cleansing    nose  and 
throat,  742 
Spring  catarrh,  261 
Spurs  of  nose,  756 

diagnosis  of,  756 
pathology  of,  756 
i  real  menl  of,  756 
Squint.  172 

constant,  172 
convergent,  172 
external,  175 

measurement  of,  with  perimeter,  173 

monocular,  172 
Stammering,  L049 

etiology  of,  104!) 

symptoms  of.  1019,  1050 

treatment  of,  L050 
Stapes,  fixation  of,  I  105 
Staphylococcus    pyogenes    aureus,  de- 
scription and  pathological  significance 
in  diseases  of  bhe  eye,  68  I 
Staphyloma,  317 

consequences  of,  318 

pellucida,  319 

primary,  317 

racemose,  31  7 

of  sclera,  328 

secondary,  3 1 7 

treatment  of,  318 
Staphylotomy,  370 
Stellate  punch  forceps,  762 

Stcllwng's  sign   in  exophthalmic  goitre, 
209 

Stenosis  of  larynx,  867 
etiology  of,  867 
pathology  of,  S67 

symptoms  of,  S68 
treatment  of,  868 
of  pharynx,  1008 
Stereoscope,  use  of  the,  in  heterotopia, 
190 

Sternutation,  1043 
Stevens'  phorometer,  160,  161 

tropometer,  156 
Strabismus,  172 

alternating  convergent,  174 
diagnosis  of,  174 
symptoms  of,  174 
treatment  of,  175 
divergent,  175 

etiology  of,  175 
symptoms  of,  175 


St  rabismus,  divergent,  treatmenl  of  175 
dynamic,  L58 
hooks,  413 

internal  or  convergent    diagnosis  of 
172 

symptoms  of,  172 
i  reatment  of,  173 
Streatfe'ild  operation  for  trichiasis,  253 
.Streptococcus  pyogenes,  description  and 
pathological  significance  in  diseases  of 
the  eye,  684  . 
Stroschein's  flask,  601 
|  Stye,  242 
;  Styles,  229 

!  Subdural  abscess,  1161 

symptoms  of,  1161 
treatment  of,  operative,  1162 
Subhyaloid  hemorrhage,  430 
Submucous  inflammation.  695 

pathology  of,  695 
Substantia  propria,  295 
Sulcus  sclera,  294 

Sulphonal-poisoning,  relation  of,  to  dis- 
eases of  the  eye,  606 
Suppuration  in  accessory  cavities,  935 

frequency  of,  935,  936,  937 
symptoms  of,  937 
m  anterior  group  of  sinuses,  com- 
bined, 972 
diagnosis  of,  972 
treatmenl  of,  972 

indications  for, 

972 

,  chronic,  in  accessory  sinuses,  935 
in  sphenoidal  sinus,  973 

diagnosis  of,  973 
el  tology  of,  973 
examination  of,  974 
canula  for  wash- 
ing out  sphen- 
oidal sinus,  974 
met  hods  of,  974 
symptoms  of,  973 
treatmenl  of,  977 
of  sinuses,  930 

Supraduction,  measurement  of,  154 
Supra-orbital  notch,  192 
Suprarenal  extract,  use  of,  in  diseases  of 

the  nose  and  throat,  745 
Supravaginal  space,  345 
Suraumvergence,  152 
Sweet's  apparatus  for  localizing  foreign 

bodies  in  the  eye,  406 
Symblepharon,  255,  293 

treatment  of,  293 
Sympathetic  ophthalmia,  390 
Synchisis  corporis  vitrei.  387 

scintillans,  387 
Synechia',  anterior,  of  hyaloid  membrane 
of  the  vitreous,  glaucoma  fol- 
lowing, 548 
of  iris,  glaucoma  following,  547 
of  lens  capsule,  glaucoma  follow- 
ing. 548 
posterior,  350 
annular,  350 
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Synechia,  posterior,  of  iris,  glaucoma  fol- 
lowing, 546 
total  posterior,  352 
Syphilis,  congenital,  relation  of,  to  dis- 
eases of  the  eye,  626 
of  conjunctiva,  283 
of  eyelids,  241 

inherited,  permanent  incisors  in  313 
of  larynx,  848 

secondary,  848 

diagnosis  of,  848 
pathology  of,  88 
symptoms  of,  848 
treatment  of,  848 
tertiary,  851 

pathology  of,  851 
treatment  of,  851 
of  nose,  846 

acquired,  847 
congenital,  846 
pathological  anatomy  of,  703 
secondary,  847 

diagnosis  of,  848 
pathology  of,  847 
symptoms  of,  847 
tertiary,  849 

diagnosis  of,  849 
pathology  of,  849 
symptoms  of,  849 
treatment  of,  849 
of  pharynx,  850 
tertiary,  850 

diagnosis   and  differential 

diagnosis  of,  850 
pathology  of,  850 
symptoms  of,  850 
treatment  of,  850 
relation  of,  to  diseases  of  the  eye,  621 
of  sclera,  328 
of  throat,  846 

acquired,  847 
congenital,  846 
pathological  anatomy  of,  703 
secondary,  847 
tertiary,  849 

diagnosis  of,  849 
pathology  of,  849 
symptoms  of,  849 
treatment  of,  849 
Syphilitic  chorioretinitis,  374 
iritis,  355 
retinitis,  421 
Syringomyelia,  relation  of,  to  diseases  of 
the  eye,  645 

TABES  dorsalis,  relation  of,  to  diseases 
of  the  eye,  645 
Taenia  mediocanellata    in  the  vitreous, 
388 

Tarsal  asthenopia,  109 

conjunctiva,  258 
Tarsi,  231 

Tarsitis  syphilitica,  241 
Tarsorrhaphy,  232 
Tenonitis,  197 
Tenon's  capsule,  149 


Tenon's  space,  344,  345 
Tenotomy,  partial,  in  treatment  of  eso- 
phoria,  168 
in  treatment  of  exophoria,  166 
of  hyperphoria,  171 
Tension,  normal  ocular,  mechanism  for 
the  maintenance  of,  524 
ocular,  effect  of  increased,  on  the 
structures   of   the  eye  and 
their  respective  functions,  528 
method  of  indicating,  degrees  of, 
36 

Tertiary  syphilis  of  nose,  849 
diagnosis  of,  849 
pathology  of,  849 
symptoms  of,  849 
treatment  of,  849 
Test,  red  glass,  160 

touch,  177 
Test-cards,  use  of,  in  determining  refrac- 
tion, 126 

Test-letters,  estimation  of  accommoda- 
tive power  by  means  of,  73 
of  refractive  condition  by  means 
of,  73 

method  of  measuring  visual  acuity 
with,  72 
Theobald's  probes,  219 
Thomas'  atomizing  vaporizer,  911 
Thomson's  modification  of  Holmgren's 
wool-test  for  detection  of  color  blind- 
ness, 572 

Throat,  adenocarcinoma  of,  pathology  of, 
718 

adenoma  of,  pathology  of,  720- 
angioma  of,  pathology  of,  721 
applications  in,  744 
atrophy  of,  716 

carcinoma  of,  pathology  of,  718 
chondroma  of,  pathology  of,  721 
cysts  of,  pathology  of,  722 
diphtheria  of,  829 
diseases  of,  histology  of,  689 

pathology  of,  689 
epithelioma  of,  pathology  of,  718 
examination  of,  methods  of,  727 
fibroangioma  of,  pathology  of,  722 
fibroma  of,  pathology  of,  720 
foreign  bodies  in,  874 

diagnosis  of,  874 
removal  of,  874 
hemorrhages  of,  690 
inflammations  of,  690 
leprosy  of,  867 

pathology  of,  704 
lipoma  of,  pathology  of,  720 
lupus  of,  865 

histological  pathology  of,  702 
myxoma  of,  pathology  of,  720 
papilloma  of,  histology  of,  719 
sarcoma  of,  pathology  of,  719 
scurvy  of,  690 
syphilis  of,  846 

pathological  anatomy  of,  703 
secondary,  848 
tertiary,  849 
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Throat,  tuberculosis  of,  pathology  of,  699 
700 

tumors  of,  benign,  719 
malignant,  71S 
retention,  722 
Thrombosis  of  cavernous  sinus,  201 
of  central  artery  of  retina,  433 
of  cerebral  vessels,  relation  of,  to  dis- 
eases of  the  eye,  633 
infective,  of  cavernous  sinus,  1168 
etiology  of,  1168 
symptoms  of,  1168 
prognosis  of,  1168 
of  petrosal  sinuses,  1169 
of  sigmoid  sinus,  1122,  1163 
diagnosis  of,  1165 
prognosis  of,  1166 
symptoms  of,  1163 
treatment  of,  opera- 
tive, 1166 
of  retinal  veins,  glaucoma  following, 
552 

Thrombotic  retinitis,  427,  428,  429 
Thrush,  1014 

symptoms  of,  1014 
treatment  of,  1014 
Todd's  "  tucker,"  189 
Tongue  depressors,  735 
Tonometers,  36 
Tonsillar  abscess,  993 

etiology  of,  993 
symptoms  of,  993 
treatment  of,  994 
tuberculosis,  700 

appearances  of,  700 
forms  of,  700 
Tonsillitis,  acute  catarrhal,  990 
etiology  of,  990 
symptoms  of,  990,  991 
treatment  of,  991 
lacunar,  991 

etiology  of,  991 
symptoms  of,  991 
treatment  of,  992 
ulcerative,  995 

symptoms  of,  995 
treatment  of,  995 
Tonsilloliths,  1003 

definition  of,  1003 
symptoms  of,  1003 
treatment  of,  1003 
Tonsils,  carcinoma  of,  1004 
diagnosis  of,  1005 
pathology  of,  1004 
treatment  of,  1005 
cysts  of,  722 
diseases  of,  990 
foreign  bodies  in,  1003 
hypertrophy  of,  996 
etiology  of,  996 
symptoms  of,  996 
treatment  of,  997 
local,  997 
operative,  999 

n  Tier-treatment,  1002 
cold  wire  snare,  1001 


,  Tonsils,  hypertrophy  of,  treatment  of, 
operative,  electric 
wire  snare,  1001 
enucleation,  1003 
guillotine,  999 

lingual,  1005 

hypertrophy  of,  1005 
location  of,  1005 
operations  on,  999 
sarcomata  of,  1003 
diagnosis  of,  1004 
etiology  of,  1003 
symptoms  of,  1004 
treatment  of,  1004 
tumors  of,  1003 
benign,  1003 

angioma,  1003 
echinococcus  cysts,  1003 
fibrochondroma,  1003 
fibroma,  1003 
papilloma,  1003 
malignant,  1003 
carcinoma,  1004 
sarcoma,  1003 
wounds  of,  1008 
Toric  lenses,  60 
"Touch  test,"  177 

Toxalbumin-poisoning,  relation  of,  to  dis- 
eases of  the  eye,  608 
Trachea,  relation  of  diseases  of,  to  dis- 
eases of  the  eye,  595 

thyroid  tumor  of,  903 
Tracheal  injections,  860 
Trachoma,  262 
Traumatism  of  larynx,  919 
Treatment  of  adenoid  vegetations,  102S 

of  adenoma  papillare,  888 

of  albinism,  371 

of  anesthesia  of  pharynx,  1043 

of  anosmia,  1039 

of  anosphresia,  1039 

of  ast  hma,  S09 

of  atrophic  catarrh  of  middle  ear, 
1197 

of  benign  tumors  of  iris,  359 
of  bleeding  polypus  of  septum,  890 
of  blepharitis,  242 
of  blepharospasm,  234 
of  blood-staining  of  cornea,  322 
of  carcinoma  of  larynx,  906 
of  nasopharynx,  1035 
of  tonsils,  1005 
of  cataract,  503 

complicated,  506 
lenticular,  504 
traumatic,  483 
zonular,  504 
of  cellulitis  of  orbit,  lit") 
of  cerebellar  abscess,  otic,  1174 
of  cerebral  abscess,  otic,  1171 
of  cerebro-spinal  rhinorrhcea,  1043 
of  chalazion,  243 
of  chondroma  of  larynx,  903 
of  chorea  of  larynx,  1049 
of  choroidal  coloboma,  371 
of  choroiditis,  acute  exudat  ive,  373 
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Treatment  of  choroiditis  nodosa,  828 
suppurative,  378 
of  chronic  suppuration  of  frontal 

sinus,  960 
of   circumscribed  inflammation  of 

auditory  meatus,  1089 
of  concave  vertical  deformity  of  nose, 
1060 

of  congenital  anomalies  of  the  eye- 
lids, 238 
of  conjugate  paralysis,  182 
of  conjunctivitis,  acute  contagious, 
269 

chronic,  285 

diphtheritic,  277 

follicular,  262 

gonorrhceal,  272 

granular,  265 

lacrymal,  260 

lithiasis,  261 

membranous,  278 

phlyctenular,  281 

simple,  260 

subacute,  270 

toxic,  286 

vernal,  262 
of  cyclitis,  356 
of  cyclophoria,  171 
of  dacryoadenitis,  acute,  216 

chronic,  216 
of  dacryocystitis,  228 
of  deaf  mutism,  1107 
of  diffuse  inflammation  of  auditory 

meatus,  1091 
of  diphtheria  of  nose,  834 

of  pharynx,  834 
of  diseases  of  uvula,  987 
of  eczema  of  external  ear,  1081 
of  elongation  of  uvula,  988_ 
of  emphysema  of  conjunctiva,  287 
of  empyema  of  anterior  ethmoid 
cells,  968 

of  antrum  of  Highmore,  948 
of  entozoa  in  vitreous  humor,  389 
of  epiphora,  221 
of  episcleritis,  325 

persistent,  326 
of  epistaxis,  749 
of  esophoria,  167 
of  ethmoidal  suppuration,  972 
of  Eustachian  catarrh,  chronic,  1185 
of  exophoria,  165 
of  exophthalmic  goitre,  209 
of  fibroma  of  nasopharynx,  1033 
of  fistula  of  cornea,  306 
of  foreign  bodies  in  cornea,  322 
in  external  ear,  1093 
in  nose,  750 
in  orbit,  199 
of  forward  prolongation  of  septum, 
762 

of  fractures  of  nose,  1056 

neglected,  1061 
of  frontal  sinus  suppuration,  972 
of  glaucoma,  primary,  556 
of  gout  of  the  conjunctiva,  267 


,tment  of  hay  fever,  802 
of  hemorrhage  into  vitreous  humor, 
388 

of  herpes  cornea;,  310 
of  pharynx,  1014 
of  hyalitis,  386 

hygienic,  of  refractive  errors,  141 
of  hypera3sthesia  of  larynx,  1046 

of  nose,  1041 

of  pharynx,  1044 
of  hyperosmia,  1038 
of  hyperosphresia,  1038 
of  hyperphoria,  170 
of  hypertrophy  of  tonsils,  997 
of  impacted  cerumen,  1088 
of  infective  thrombosis  of  sigmoid 

sinus,  1166 
of  influenza,  807 
of  injuries  of  conjunctiva,  287 

of  orbit,  199 
of  intranasal  adenoma,  891 

adhesions,  751 

fibroma,  887 

papilloma,  888 

sarcoma,  896 
of  iritis,  356 

diabetica,  358 

gonorrhceica,  358 

rheumatica,  358 

syphilitic,  358 
of  keratectasia,  319 
of  keratitis,  bullous,  311 

deep  vascular,  316 

desiccation,  308 

eczematous,  299 

filamentous,  306 

marginal,  302 

neuroparalytic,  309 

parenchymatous,  314 

sclerosing,  315 
of  keratoconus,  320 
of  lagophthalmos,  233 
of  laryngeal  vertigo,  1052 
of  laryngitis,  acute,  816 

in  childhood,  816 

chronic,  821 
dry,  825 
hypoglottic,  823 

hemorrhagica,  816 

hypoglottica,  816 

pachydermia,  827 

rheumatic,  816 

sicca  acuta,  816 
of  leptomeningitis,  purulent,  1163 

serous,  1162 
of  loss  of  vitreous  humor,  388 
of  lupus  of  larynx,  867 

of  nose,  867 

of  throat,  867 
of  lymphangiectasis,  290 
of  malignant  tumors  of  iris,  360 
of  mastoiditis,  1148 
of  maxillary  suppuration,  972 
of  membranous  angina,  996 
of  mucocele,  211,  224,  980 

in  infants,  226 
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Treatmant  of  mycosis,  1015 
of  nasal  hydrorrhcea,  1042 
hypertrophies,  765 
polyps,  765 

with  sinusitis,  884 
of  nasopharyngitis,  acute,  1020 

chronic,  1022 
of  negative  pressure  of  tympanum, 
1199 

of  neoplasms  of  larynx,  900 

of  nose-bleed,  749 

of  opacities  in  vitreous  humor,  386 

operative,  of  subdural  abscess,  1162 

of  ophthalmia  neonatorum,  275 

of  orthaimatoma,  1086 

of  osteitis  of  orbit,  197 

of  osteoma  of  orbit,  206 

of  otitis  media  purulenta  acuta,  1129 
chronica,  1135 

of  otomycosis,  1092 

of  pachymeningitis  externa,  1161 

of  pannus,  310 

of  parosmia,  1040 

of  pemphigus,  268 

of  periostitis  of  orbit,  197 

of  peritonsillar  abscess,  994 

of  pharyngitis,  acute,  1009 
acute  phlegmonous,  1013 
atrophic,  1012 
chronic  granular,  101 1 
simple,  1010 

of  polypoid  cysts,  884 

of  pseudocroup,  816 

of  pterygium,  289 

of  ptosis,  235 

of  pulsating  exophthalmos,  200 
of  retropharyngeal  abscess,  1018 
of  rhinitis,  acute,  771 

atrophic,  795 

fibrinous,  789 

hypertrophic,  782 

simplex,  782 
of  rhinoiiths,  875 
of  rhinorrhoea,  806 
of  rupture  of  choroid,  384 
of  sarcoma  of  larynx,  909 

of  nasapharynx,  1035 

of  orbit,  207 

of  soft  palate,  990 

of  tonsils,  1005 

of  uvula,  990 
of  scleral  ectasia?,  32S 
of  sclero-kerato-iritis,  327 
of  spasm  of  larynx  in  adults,  1049 

in  chiidhood,  1048 
of  spurs  of  nose,  756 
of  stammering,  1050 
of  staphyloma,  318 
of  stenosis  of  larynx,  868 
of  strabismus,  alternating  conver- 
gent, 175 

divergent,  175 

internal  convergent,  173 
of  striated  opacities  of  cornea,  316 
of  suppuration,  acute,  of  accessory 
sinuses,  934 


Treatment  of  suppuration  in  anterior 
group  of  sinuses,  972 

chronic,  in  sphenoidal  sinus,  977 
of  symblepharon,  293 
of  sympathetic  ophthalmia,  396 
of  syphilis  of  larynx,  851 
secondary,  848 

of  nose,  tertiary,  849 

of  pharynx,  850 

of  sclera,  329 

of  throat,  tertiary,  849 
of  thrombosis  of  cavernous  sinus,  202 
of  thrush,  1015 
of  tonsillar  abscess,  994 
of  tonsillitis,  acute  catarrhal,  991 
lacunar,  992 
ulcerative,  995 
of  tonsilloliths,  1003 
of  trichiasis,  248 
of  tuberculosis  of  nose,  852 

of  larynx,  859 
of  tumors  of  accessory  sinuses,  981 

of  maxillary  sinus,  981 

of  optic  nerves,  205 
of  uvulitis,  987 

of  wounds  of  membrana  tympani, 
1096  F  ' 

Trial  case,  use  of,  in  determining  refrac- 
tion, 126 
Trichiasis,  treatment  of,  248 
Trochlearis  palsy,  180 
Trophoneuroses,  effect  of,  upon  the  eve, 
649 

Tscherning's  theory  of  the  mechanism  of 

accommodation,  68 
Tubercular  disease  of  the  middle  ear,  1121 
leptomeningitis  in  mastoiditis,  1121 
meningitis,  relation  of,  to  diseases  of 
the  eye,  639 
Tuberculosis,  adenoid,  701 
of  conjunctiva,  282 
of  larynx,  701,  853 
pathology  of,  702 
clinical  appearance  of,  702 
of  nose,  851 

pathology  of,  699,  700 
of  pharynx,  852 

relation  of,  to  diseases  of  the  eye,  628 
tonsillar,  700 
Tumores  cavernosi  of  eyelids,  244 
Tumors  of  accessory  sinuses,  981 
diagnosis  of,  981 
treatment  of,  981 
benign,  of  external  ear,  1083 
of  nose,  719 
of  palate,  989 
of  throat,  719 
of  uvula,  989 
of  ethmoid  sinus,  981 
of  frontal  sinus,  981 
of  internal  ear,  1104 
of  larynx,  897 

adenoma,  903 
angioma,  902 
carcinoma,  904 
chondroma,  902 


INDEX. 


1237 


Tumors  of  larynx,  cysts  of,  901 

fibroma,  901 

lipoma,  902 

myxoma,  901 

papilloma,  897 

sarcoma,  908 

thyroid,  903 
malignant,  of  nose,  718 

of  throat,  718 
of  maxillary  sinus,  981 

diagnosis  of,  981 
treatment  of,  981 
of  nasopharynx,  1032 

benign,  1032 

fibromata,  1032 

fibromucous  polypi,  1045 

malignant,  1035 
of  nose,  877 

malignant,  892 
of  oropharynx,  1017 
retention,  of  mucosa,  722 

of  nose,  722 

of  throat,  722 
of  sphenoid  sinus,  981 
of  tonsil,  1003.    (See  Tonsil,  Tumors 
of.) 

Tunica  vasculosa  lentis,  332 
Tiirck's  tongue  depressor,  735 
Tympanic  membrane,  massage  of,  1181 
Tympanotomy,  exploratory,  1192 
Tympanum,  negative  pressure  in,  1198 
causation  of,  1198 
diagnosis  of,  1199 
pathology  of,  1198 
prognosis  of,  1199 
symptoms  of,  1199 
treatment  of,  1199 
variations  in  atmospheric  pressure 
in,  1198 
causation  of,  1198 
changes  produced  by, 
1198 

diagnosis  of,  1199 
negative  pressure,  1198 
pathology  of,  1198 
prognosis  of,  1199 
symptoms  and  signs  of, 
1199 

treatment  of,  1199 
Typhoid  fever,  relation  of,  to  diseases  of 

the  eye,  616 
Typhus  fever,  relation  of,  to  diseases  ot 
the  eye,  617 
recurrens,  relation  of,  to  diseases  ot 
the  eye,  617 
Tyrell's  blunt  hook,  511 

UNILATERAL  paralysis  of  the  orbital 
muscles,  179 
reflex  iridoplegia,  32 
Uraemic  amaurosis,  424 

amblyopia,  577 
Uric-acid  diathesis,  relation  of,  to  dis- 
eases of  the  eye,  601 
Urinary  organs,  effects  of  diseases  ot, 
upon  the  eye,  598 


Urticaria,  relation  of,  to  diseases  of  the 
eye,  631 

Uvea,  anatomy  and  physiology  of,  336 

nerves  of,  343 
Uveal  tract,  development  of,  335 
Uveitis,  anterior,  327 
Uvula,  989 

adenoma  of,  989 
angioma  of,  989 
benign  growths  of,  989 
degeneration  of  muscular  fibres  in, 
724 

diseases  of,  987 

diagnosis  of,  987 
etiology  of,  987 
symptoms  of,  987 
treatment  of,  987 
elongation  of,  987- 
causes  of,  987 
symptoms  of,  987 
treatment  of,  988 
hsematoma  of,  988 
malformations  of,  985 

congenital,  985 
malignant  growths  of,  989 
carcinoma  of,  989 
papilloma  of,  989 
sarcoma  of,  990 
Uvulitis,  987 

diagnosis  of,  987 
etiology  of,  987 
symptoms  of,  987 
treatment  of,  987 


VACCINATION,  relation  of,  to  diseases 
Y     of  the  eye,  616 
Vaccinia  of  the  eyelid,  240 
Valve,  Hasner's,  216 
Van  Gieson's  method  for  preparing  sec- 
tions of  the  eyeball,  676  _ 
Van  Milligen  operation  for  trichiasis,  2,t>l 
Varicella,  relation  of,  to  diseases  of  the 

eye,  616 
Varicose  veins  in  the  orbit;  204 
Variola,  relation  of,  to  diseases  ot  the 
eye,  614  _ 
Variolous  eruptions  upon  the  eyelids,  Z4U 
Vascular  engorgement,  chrome,  of  middle 

ear,  with  exu- 
dation, 1186 
diagnosis  of,  1188 
etiology  of,  1186 
prognosis  of,  1187 
symptoms  of,  11 87 
Vasomotor  catarrh.   (See  Hay  Fever.) 
rhinitis,  691 

pathology  of,  691 
:  Veasey's  portable  sterilizer,  656 
Ventricle,  laryngeal,  prolapse  of,  903 
Ventricular  hypertrophy,  713 
Vernal  conjunctivitis,  261 
Vertigo,  laryngeal,  1051 
etiology  of,  1051 
prognosis  of,  1052 
symptoms  of,  1052 
treatment  of,  1052 
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Virtual  focus.  57 
Vision  in  astigmatism,  101 

binocular,  74 

cells,  334 

disturbances  of,  without  apparent 

lesion,  568 
physiology  of,  53 
Visual  acuity,  71 

exceeding  the  standard,  73 
method  of  measuring,  with  test- 
letters,  72 
angle,  71 

field,  eccentric  contraction  of,  in 
gray  atrophy  of  optic  nerve, 
446 

homonymous  quadrant  hemian- 
opsia, 447 
normal,  445 
sensation,  duration  of  the,  74 
Vitreous  humor,  bloodvessel  formation 
in,  387 

changes  in  the,  in  primary  glau- 
coma, 533 
cholesterin  crystals  in,  387 
congenital  anomalies  of,  385 
degenerations  of,  387 
detachment  of,  387 
development  of,  333 
entozoa  in,  388 

treatment  of,  389 
exudation  into,  in  cyditis,  352 
fatty  degeneration  of,  387 
fluidity  of,  387 
hemorrhage  into.  388 

treatment  of,  3XX 
injuries  of,  387 
loss  of,  387 

i  reatmenl  of,  388 
macroscopic  anatomy,  384 
microscopic  anatomy,  3S5 
opacities  in  the,  385 

treatment  of,  386 
physiology  of,  384 
pseudoghoma  of,  :is7 

Vocal  cords,  carcinoma  polypoides  of,  005 
pachydermia  of,  713 

histological    pathologj  of, 
713 
nodules,  715 
Von  Graefe's  evstotome,  511 


Von  Graefe's  linear  knife,  364 

sign  in  exophthalmic  goitre,  20!) 

WATSON  operation,  761 
T»     Weber's  canaliculus  knife,  222 
Weeks'  scarificator,  266 
Weigert's  method  for  staining  nerve 

sheaths,  677 
Wernicke's  sign,  34 
Whistler's  cutting  dilator,  869 
White's  palate  retractor,  734 
Whooping-cough,  relation  of,  to  disea-e- 

of  the  eye,  620 
Wilder's    operation    for    correction  of 

ptosis,  237 
Wilkinson's  disease,  relation  of,  to  dis- 
eases of  the  eye,  642 
Wolfe's  method  of  blepharoplasty,  246 
Wolff's  operation  for  correction  of  ptosis 
236 

W  right's  nasal  snare,  764 

\-RAYS,  use  of,  in   locating  foreign 
bodies  in  the  eye,  405 
Xanthelasma,  244 
Xanthoma  palpebrarum,  592 
Xerophthalmia,  285 
Xerosis  bacillus,  684 
epithelialis,  278 
cause  of,  278 
eomplieat  ions  of,  279 
description  an. I   symptoms  of, 
278 

diagnosis  of,  279 
pathology  of,  279 
t  reatment  of,  279 
infantilis,  278 
triangularis,  278 

VELLOW  fever,  relation  of,  to  diseases 
1     of  the  eye,  621 

Young-Helmholtz  theory  of  color  vision 
570 

of  product  ion  of  color,  5  I 


7EISS,  glands  of,  231 
/J    Ziegler's  prism-scale,  140 
Zinn,  zonule  of,  340,  476 
Zonular  cataract,  499,  504 
Zonule  of  Zinn,  340,  476 
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the  student  by  giving  him  a  short  and  compact  treatise  on  the  subject,  and  at 
the  same  time  to  afford  him  a  book  of  easy  reference. 

'/The  manual  before  us,  as  it  gives  a  clear  and  concise  account  of  the 
present-day  knowledge  of  the  subject  of  otology,  is  one  to  be  commended  to 
the  notice  of  students,  and  to  those  practitioners  who  have  not  had  the  oppor- 
tunity of  practical  instruction  in  the  diagnosis  and  treatment  of  aural  affec- 
tions."—-Journal  of  Laryngology. 
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BALLENGER  and  WIPPERN. — A  Text-Book  of 
Diseases  of  the  Eye,  Ear,  Nose,  and  Throat. 

By  W.  L.  BALLENGER,  M.D.,  Assistant  Professor  of  Otology,  Rhinology 
and  Laryngology  in  the  College  of  Physicians  and  Surgeons,  Chicago,  and 
A.  G.  WIPPERN,  M.D.,  Professor  of  Ophthalmology  and  Otology,  Chicago, 
Eye,  Ear,  Throat,  Nose  College,  Chicago.  In  one  handsome  121110  volume 
of  525  pages,  with  148  Illustrations,  and  6  Coloured  Plates.    Cloth,  10s.  net. 

"In  general,  the  information  given  is  good,  and  there  are  many  practical 
suggestions  which  are  of  distinct  value." — Lemcet. 

BARKER. — The  Nervous  System  and  its  Con- 
stituent Neurones.      Designed  for  the  use  of 

Practitioners  of  Medicine  and  of  Students  of  Medicine  and  Psychology.  Bv 
LEYVELLYS  F,  BARKER,  M.B.  Tor.,  Associate  Professor  of  Anatomy,  in 
the  Johns  Hopkins  University,  and  Assistant  Resident  Pathologist  to  the 
Johns  Hopkins  Hospital.  Svo.  11 22  pages.  With  2  Coloured  Plates  and  676 
Illustrations  in  the  text.    Roxburgh  binding,  Gilt  top,  25s.  net. 

"It  is  difficult  within  the  limits  allotted  to  do  justice  to  this  remarkable 
book,  which  will  probably  at  once  occupy  the  premier  position  amongst 
English  books  on  Neuro- Histology.  ...  As  a  whole  the  work  is  a  masterly 
exposition  of  the  minute  structure  of  the  Nervous  System,  which  will  be  of  the 
utmost  value  to  the  Neurologist."— Edinburgh  Medical  Journal. 

"...  No  more  accurate,  full,  and,  apart  from  technical  details,  more 
generally  understandable  book  on  this  important  subject  exists  in  the  English 
language,  or,  as  far  as  we  are  aware,  in  any  other."— British  Medical  Journal. 

BERKLEY. — A  Treatise  on  Mental  Diseases.  By 

HENRY  J.  BERKLEY,  M.D.,  Clinical  Professor  of  Psychiatry,  The  Tohns 
Uopkms  University:  Chief  Visiting  Physician  to  the  City  Insane  Asylum, 
I  laltimi  ire. 

In  one  handsome  royal  octavo  volume  of  624  pages,  with  Frontispiece, 
Lithographic  Plates,  and  Illustrations  in  the  text.  Price,  in  Cloth,  21s.  net; 
or  in  Half  Morocco  binding,  25s.  net. 

"  The  breadth  of  view,  soundness  of  judgment,  and  lucidity  of  expression 
which  111  general  characterise  Professor  Berkley's  Treatise  on  Mental  Diseases 
place  it  in  the  first  rank  of  such  works.  Beautifully  illustrated  by  photographs, 
diagrams,  and  coloured  drawings.  .  .  .  The  clinical  description  of  mental 
diseases  which  forms  the  bulk  of  the  book  is  of  such  sustained  excellence  that 
it  is  difficult  10  single  out  chapters  for  particular  notice.  To  English  readers, 
however,  the  section  on  Chronic  Progressive  Paranoia,  an  insanity  which  has 
received  so  much  attention  in  Germany  and  America,  will  be  of  special  interest. 
The  book  is  well  illustrated,  contains'an  extensive  and  valuable  bibliography, 
and  may  be  warmly  recommended."— British  Medical  Journal. 

"...  Clearly  and  concisely  written  .  .  .  quite  up  to  date  .  .  .  well 
written  .  .  .  clear,  fresh,  and  concise."— Edinburgh  Medical  Journal. 

BIGELOW  and  MASSEY— International  Sys- 
tem of  Electro-Therapeutics.    For  the  use  of 

Students,  General  Practitioners,  and  Specialists.  By  EMINENT  AU- 
THORITIES. Edited  by  HORATIO  K.  BIGELOW,  M.D.,  Fellow  of  the 
American  Electro-Therapeutic  Association,  etc.,  and  G.  BETTON  MASSEY, 
MR,  Physician  to  the  Gynecological  Department  of  Howard  Hospital,  etc. 
Assisted  by  38  Eminent  Specialists  in  Europe  and  America  as  Associate 
Mitors.  Second  Edition.  Thoroughly  Revised,  Rearranged,  and  greatly 
Improved,  including  an  entirely  new  Section  on  the  X-rays.  Fully  Illustrated 
with  many  Fine  Engravings.  Complete  in  one  royal  octavo  volume  of  1160 
pages.     Roxburgh  binding.     Price  25s.  net. 
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BOAS. — Diseases  of  the  Intestines.     By  Dr  I. 

BOAS,  Specialist  for  Gastrointestinal  Diseases  in  Berlin.  Authorised  Trans- 
lation from  the  first  German  Edition,  with  special  additions.  By  SEYMOUR 
1! ASCII,  M.D.,  New  York  City.  Octavo.  Forty-seven  Illustrations.  Cloth, 
price  2is.  net. 

BROCKWAY— A  Text-Book  of  Anatomy.  By 

FRED  J.  BROCKWAY,  M.D.,  Assistant  Demonstrator  of  Anatomy,  College 
of  Physicians  and  Surgeons,  New  York.  In  one  handsome  121110  volume  of 
about  400  pages,  richly  Illustrated.    In  Preparation. 

BRYANT.— Operative  Surgery.— By  JOSEPH  D. 

BRYANT,  M.D.,  Professor  of  the  Principles  and  Practice  of  Surgery, 
Operative  and  Clinical  Surgery,  University  and  Bellevue  Hospital 
.Medical  College  ;  Visiting  Surgeon  to  Bellevue  and  St  Vincent's 
Hospitals. 

Vol.  I.  :  General  Principles,  Anaesthetics,  Antiseptics,  Control  of 
Hsemorrhage.  Treatment  of  Operation-Wounds,  Ligature  of  Arteries,  Opera- 
tions on  Veins,  Capillaries,  Nervous  System,  Tendons,  Ligaments,  Fasciae, 
Muscles,  Bursa;,  and  Bones.  Amputations,  Deformities,  Plastic  Surgery. 
611  pages,  containing  749  Illustrations,  50  of  which  are  coloured.  Vol. 
II.  :  Operations  on  Mouth,  Nose,  and  CEsophagus,  the  Viscera  connected 
with  the  Peritonaeum,  the  Thorax  and  Neck,  Scrotum  and  Penis,  and 
Miscellaneous  Operations.  760  pages,  containing  827  Illustrations,  40  of 
which  are  coloured.  Third  edition,  enlarged,  thoroughly  revised,  and 
rewritten.  Handsomely  bound  in  cloth.  Price  £2,  2s.  net  for  the  complete 
work. 

"...  Exceedingly  well  done,  and,  in  fact,  the  general  quality  of  the 
work  is  such  as  to  lead  us  to  recommend  it  to  the  attention  of  anyone  interested 
in  the  wide  subject  of  operative  surgery." — G/asgow  Medical  Journal. 

"...  Fully  representative  of  present-day  practice.  .  .  .  This  abundance 
of  graphic  teaching  will  greatly  enhance  the  value  of  the  work  to  the  student. 
.  .  .  Reflects  the  best  modern  surgical  practice.  The  student  or  surgeon 
may  unhesitatingly  regard  this  book  as  a  trustworthy  guide,  and  we  cordially 
commend  it  to  their  notice." — Lancet. 

BUTLER. — The  Diagnostics  of  Internal  Medi 
cine  :    A  Clinical  Treatise  upon  the  recognised 

Principles  of'  Medical  Diagnosis,  Prepared  for  the  use  of  Students  and 
Practitioners  of  Medicine.  By  GLENTWORTH  REEVE  BUTLER,  A.M., 
M.D.,  Chief  of  the  Second  Medical  Division,  Methodist  Episcopal  Hospital; 
Attending  Physician  to  the  Krooklyn  Hospital  ;  Consulting  Physician  to  the 
Bushwick  Central  Hospital  ;  formerly  Associate  Physician,  Departments  of 
Diseases  of  the  Chest  and  Diseases  of  Children,  St  Mary's  Hospital, 
Brooklyn,  N.Y.  :  Fellow  of  the  New  York  Academy  of  Medicine;  Member 
of  the  Medical  Society  of  the  County  of  Kings,  &c.  In  one  very  handsome 
royal  octavo  volume  of  1087  pages,  with  five  Coloured  Plates  and  246 
Illustrations  and  Charts  in  the  text.  Price,  handsomely  bound  in  half 
morocco,  25s.  net. 

"Numerous  as  have  been  the  attempts,  both  in  this  country  and  abroad,  to 
compile  a  satisfactory  work  on  medical  diagnosis,  all  these  attempts  have,  so 
far  as  we  are  aware,  heretofore  ended  more  or  less  in  failure.  '  The  Diagnostics 
of  [nternal  Medicine,'  like  many  other  American  works  on  Medicine,  is  as 
original  in  method  as  it  is  successful  in  its  execution  ...  is  essentially 
practical.  We  may  express  the  opinion  that  Dr  Butler's  work  on  diagnosis 
IS  UNDOUBTEDLY  THE  BEST  WORK  OF  ITS  KIND." — Lancet. 


CASPAR  I. — A    Treatise  on  Pharmacy.  For 

Students    and    Pharmacists.      By    CHARLES    CASPAR!,    JR.,  Ph.G., 
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lWc,sor  of  the  Theory  and  Practice  of  Pharmacy  in  the  Maryland 
College   of  I  harmacy,   Baltimore.     New  (Second)  and  thoroughly  revised 

If:  ^J^^z^r^    ^ wkh 

Pv^Iirr?  1SS°fC!1Span,haS  isSUeda  rcvise<^  aa*  enlarged  second  edition  of  his 
excellent  Realise  on  pharmacy,  in  which  the  various  sections  of  the  invaluable 
work  are  brought  up  to  date  and  new  matter  incorporated.  It  is  a  book  that 
the  pharmacist  needs  every  day  and  the  student  every  hom."-Britisfi  and 
Colonial  Druggist. 

COAKLEY.—  A  Manual  of  Diseases  of  the  Nose 
Throat,  Naso-Pharynx  and  Trachea.    For  the 

use  of  Students  and  Practitioners.    By  CORNELIUS  G.  COAKLEY  M  U 

Medirn  fSw*  v  ^'"P^F  in  the  Unh'ersity  Bellevue  Hospital 
Medical  College,  New  \ork.  In  one  i2mo  volume  of  536  pages,  with  92 
Engravings  and  2  Coloured  Plates.    Cloth,  price  12s.  net. 

".  .  .  The  excellent  way  in  which  the  entire  field  has  been  covered 
l  he  work  is  a  convenient  and  inexpensive  guide  to  the  entire  field  of  diseases 
01  the  nose  and  throat,  which  may  be  recommended  as  a  complete  and  trust- 
wort  hy  summary  of  the  subject.  "—Medical  News. 

Prac(itio  ',,e^°         ^  Concise  that  the  Perusal  of  llle  work  is  a  pleasure."— 

COATES.  —A  Text=Book  of  Bacteriology  and 
Hygiene.      By  W.    E.  COATES,   Jr.,  M.D 

Instructor  in  Bacteriology  and  Pathology,  College  of  Physicians  and  Surgeons, 
illusions"  falSSSS.  I2m°  VOlUme  °f  a'J0Ut  3S°  Pag6S'  man>' 

COLBECK  and  CHAPLIN.— The  Science  and 
Art  of  Prescribing.    By  E.  H.  COLBECK, 

KA.,  M.D.  (Cantab.  ),M.R.C.  P.  (Lond.),  D.P.H.  (Cantab.),  Physician  to 
out-patients  at  the  City  of  London  Hospital  for  Diseases  of  the  Chest, 
?°*Dx?m  U  -:  l>h>'sician  to  Metropolitan  Dispensary,  etc.,  etc.; 
and  ARNOLD  CHAPLIN,  B.A.,  M.D.  (Cantab.),  M.R.C.P.  (Lond.) 
I  hysician  to  out-patients  at  the  City  of  London  Hospital  for  Diseases  of  the 
Chest  \  ictona  1  ark,  E.  ;  Physician  to  out-patients  at  the  East  London  Hospital 
lor  Children,  etc.,  etc.  In  one  l2mo  volume  of  about  160  pages.  Ready 
immediately.  1  fa  J 

COLLINS  — A  Text-Book  of  Medical  Diagnosis. 

By  C.  P.  COLLINS,  M.D.,  Attending  Physician  to  St  Luke's  Hospital,  New 
vork.    in  one  handsome  i2mo  volume  of  about  350  pages.     In  Preparation. 

COLLINS  and  ROCKWELL. —  Physiology.  By 

5nra£2rCfJTra!  M;^'  Afistant  demonstrator  of  Anatomy,  and  W.  H. 
ROCKWELL  Jr.,  A.B  ,  M.D.,  Assistant  Demonstrator  of  Anatomy, 
College  of  1  hystcians  and  Surgeons,  New  York.  Demy  8vo,  323  pages 
Illustrated,  with  153  Engravings,    Bound  in  cloth.    Price  7s.  6d!  net 

This  book  fulfils  its  purpose,  as  set  forth  in  the  preface,  viz  To 
help  the  student  to  acquire  a  knowledge  of  Physiology,  such  as  will  enable 
him  to  lead  with  better  understanding  the  larger  works  on  the  subject  • 
also  to  give  him  actually  fuller  and  more  accurate  information  than  can  be 
obtained  from  the  various  and  popular  quiz- com pends." 

CORLETT.—  A   Treatise    on    the   Acute,  In= 
fectious  Exanthemata.— Variola,  Rubeola, 
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including  Scarlatina,  Rubella,  Varicella 
and  Vaccinia,  with  Especial  Reference  to 
Diagnosis  and  Treatment.     By  WILLIAM 

THOMAS  CORLETT,  M.D.,  L.R.C.P.  London;  Professor  of  Dermatology 
and  Syphilology  in  Western  Reserve  University  ;  Physician  for  Diseases  of 
the  Skin  to  Lakeside  I  [ospital  :  Consulting  Dermatologist  to  Charity  Hospital, 
St  Alexis  Hospital,  and  the  City  Hospital,  Cleveland;  Member  of  the 
American  Dermatological  Association  and  the  Dermatological  Society  of 
Great  Britain  and  Ireland.  In  one  very  handsome  octavo  volume  of  400  pages, 
illustrated  by  12  Coloured  Plates,  28  Half-tone  Plates  from  life,  and  2  Engrav- 
ings.   Cloth.    Price  18s.  net. 

CROCKETT.— A   Text  Book  of   Diseases  of 
Women.      By     MONTGOMERY  A. 

CROCKETT,  A.B.,  M.D.,  Adjunct  Professor  of  Obstetrics  and  Clinical 
Gynecology,  Medical  Department,  University  of  Buffalo,  New  York.  In 
one  handsome  l2mo  volume  of  368  pages,  with  107  Illustrations.  Cloth, 
7s.  6d.  net. 

"Nothing  of  importance  has  been  overlooked.  .  .  .  The  teaching  is 
up-to-date,  and  the  most  important  operations  are  clearly  described." — Glasgow 
Medical  Journal. 

"The  book  is  well  and  clearly  written,  and  gives  a  sound  and  well- 
balanced  view  cf  the  subject  .  .  .  will  doubtless  be  appreciated  by  a  large 
circle  of  readers." — Practitioner. 

CULLEN. — Cancer  of  the  Uterus  :  its  Pathology, 

Symptomatology,  Diagnosis,  and  Treatment.  Also  the  Pathology  of  Diseases 
of  the  Endometrium.  By  THOMAS  STEPHEN  CULLEN,  Associate  Pro- 
fessor of  Gynaecology  in  the  Johns  Hopkins  University.  Illustrated  by  Max 
Brodel  and  Hermann  Becker.  Royal  octavo.  709  pages,  with  11  Plates  and 
over  300  Coloured  and  Black  Illustrations  in  the  text.  Price,  bound  in  cloth, 
31s.  6d.  net ;  or  handsomely  bound  in  half  morocco,  price  36s.  net. 

This  work  contains  a  complete  history  of  the  development  of  Cancer  of 
the  Uterus,  gives  in  detail  the  various  pathological  conditions  that  have  to 
be  differentiated  from  cancer,  and  deals  fully  with  the  newer  methods  of 
treatment.  It  embraces  a  careful  examination  of  the  pathological  material 
from  the  Gynaecological  Department  of  the  Johns  Hopkins  Hospital  for  the 
last  seven  years. 

"...  We  may  safely  say,  indeed,  that  the  student  who  has  mastered  the 
contents  of  this  book,  or  who  has  even  carefully  studied  its  numerous  illustra- 
tions, will  find  himself  abreast  of  all  that  is  known  about  cancer  of  the  uterus. 
.  .  .  For  the  spirit  that  pervades  it,  as  well  as  for  the  excellence  of  the  work 
which  it  records,  we  feel  that  we  cannot  sufficiently  recommend  this  book  to 
the  notice  of  our  readers." — Glasgow  Medical  Journal. 

"Dr  Cullen's  'Cancer  of  the  Uterus'  is  a  fine  monograph  on  a  grave 
subject.  The  book  itself  is  a  sumptuous  publication  of  the  familiar  Johns 
Hopkins  University  type.  The  rich  material  for  the  text  is  derived  from  the 
gynaecological  operating  room  of  the  [ohns  Hopkins  Hospital,  and  from  Dr 
Howard  Kelly's  private  sanatorium.  The  value  of  such  material  depends 
upon  how  those  who  possess  it  make  use  of  it.  We  know  that  the  Baltimore 
School  of  Medicine  have  carried  the  utilisation  of  clinical  and  scientific  material 
almost  to  perfection  ;  and  this  volume  is  a  fresh  witness  to  this  truth.  _  If  we 
enquire  whether  the  resources  of  similar  institutions  in  the  British  Empire  are 
as  well  employed  as  in  America,  we  doubt  if  the  reply  would  lie  equally  satis- 
factory. N  et  we  are  not  without  a  good  model  for  imitation.  .  .  .  The  pages 
devoted  to  operative  treatment  are  most  instructive,  and  valuable  tables  of 
results  are  given  in  an  appendix.  Dr  Cullen  specially  appeals  to  the  general 
practitioner'.  For  one  of  the  curses  of  uterine  cancer  in  its  clinical  aspect  is 
the  difficulty  of  its  recognition  in  an  early  stage,  when  operation  affords  almost 
certain  immunity  against  recurrence.    The  author  therefore  lays  great  stress 
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on  the  removal  and  examination  of  uterine  tissues  for  diagnostic  purposes 
He  says  much  about  the  curette  and  about  snipping  off  pieces  of  suspected 
tissue,  and  gives  directions  for  preserving  them  so  that  they  may  be  prepared 
for  the  microscope  and  examined  by  experts.     There  can   be  no  doubt  thai 

Dr  Cullen  is  right  in  insisting  on  investigation  of  this  kind.  The  practitioner 
is  now  a  well-educated  man,  and  knows  that  he  runs  a  -rave  responsibility  if 
he  trifles  with  a  suspected  case  for  months  or  simply  watches  its  development 
lie  cannot  be  expected  to  prepare  sections  or  to  be  certain  what  such  sections 
demonstrate  ;  but  there  are  in  this  country  as  in  America  several  institutions 
where  clinical  and  pathological  researches  are  undertaken.  Lastly,  the  clinical 
features  of  the  different  varieties  of  uterine  cancer  and  of  innocent  diseases 
which  simulate  it  are  described  very  clearlv,  so  that  Dr  Culi.en's  volume 
WILL  BE  AS  USEFUL  TO  THE  PRACTITIONER  AS  TO  THE  SPECIALIST  AND  THE 
teacher  Of  pathology." — British  Medical  Journal. 

CURTIS.    Voice=Building    and  Tone=PIacing. 

Showing  a  new  method  of  relieving  injured  vocal  cords  by  tone  exercises 
By  1.  HOLBROOK  CURTIS,  Ph.B.,  M.D.,  Fellow  of  the  New  York 
Academy  of  Medicine  ;  Member  of  the  American  Medical  Association; 
Member  of  the  British  Laryngological,  Khinological  and  Otological  Associa- 
■on,  etc.  etc.  In  one  i2mo  volume  of  227  pages,  with  numerous  Illustra- 
tions.   Handsomely  bound  in  cloth,  gilt  top.    Price  7s.  6d.  net. 

DENCH. — Diseases  of  the  Ear:  A  Text-Book  for 

l,,T-vl,lM).neri:.,  a,nd   Students  of  Medicine.    By   EDWARD  BRADFORD 
I  t,   r  ,       '  1   Ah  Professor  °f  Otology  in  the  Bellevue  Hospital 
Medical  College  ;  Aural  Surgeon  to  the  New  York  Eye  and  Ear  Infirmary 
etc     8m  645  pages,  with  8  Coloured  Plates  and  152  Illustrations  in  the 
text.    Cloth,  2ls.  net.  ~ 

"  The  name  of  the  author  is  so  well  known  in  connection  with  advanced 
aural  surgery  that  one  approaches  this  volume  with  feelings  of  the  greatest 
anticipation,  feelings  which  are  truly  satisfied,  for  there  exists  but  one  or 
two  works  on  Aural  Surgery  which  can  compare  with  it,  and  they  are  all 
of  slightly  older  issue     This  volume  is  by  far  the  most  scientific  work  of 

he  knnwi       'S  TT'nC,/u  l  °f  <?etail'  and  B3chibits  :u        same  time 
same  gC  a"  °       '  writer'  and  his  aptitude  in  leaching  the 

"  The  portion  of  the  work  devoted  to  Anatomv  and  Physiology  is  ex- 
ceptionally clearly  rendered,  the  plates  being  excellent  as  w  ell' as  numerous." 
—  J  real  matt. 

DONDERS.    Refraction  :  An  Essay  on  the  Nature 

and  the  Consequences  of  Anomalies  of  Refraction.  By  F  C  DONDERS 
f  ;,  \i  ,,ale  'V«;«^'>r  ••flln-siol^y  and  Ophthalmology  in  the  University  of 
!  n  IV,  ,  T>  Translation.  Revised  and  Edited  by  CHARLES 
Wi„  ■  ir'  f  '  M,LS  °ne  of  the  A»ending  Surgeons  to  the 
Wills  Eye  Hospi  al  ;  one  of  the  Ophthalmic  Surgeons  to  the  Philadelphia 
Hospital  etc.  With  a  very  handsome  Portrait  of  the  Author  and  a  series  £ 
Explanatory  Diagrams.    8vo.    Price  6s.  net. 

which  Viii"  fN°thin«,  but  lhe  hiS.hest  Praise  can  be  given  to  the  work  itself, 
which  Mil  foi  years  to  come  continue  to  reflect  the  highest  honour  on  the  grea 
man  who  wrote  it."— British  Medical  Journal.  k 

DUDLEY. — Diseases  of  Women  :  A  Treatise  on 

lvl'''r''l1;!mfn',Mltt  ,"'  Gyn£ecol°gy  f«r  Students  and  Practitioners. 
■  1  "       J        ,  V  Pressor  ol  Gynaecology  in  the  Chicago  Medical 

College.     Second  Edition   Revised  and  Enlarged,  in  one  very  handsome  octavo 

?      "   ttT.  Page^  453,  ,L"gravi"gs>  of  whi<*  47  are  Coloured,  and 

8  full-page  Plates  m  Colours  and  Monochrome.    Clolh,  21s  net 

lhe  „„h1  nu  0f,n<,  W°rk  ?"  g-vnrccol°gy  better  written  or  more  suitable  for 
the  needs  of  the  student  and  the  general  practitioner.     The  methods  of  treat- 
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rnent  advised  are  practical  and  in  accord  with  the  accepted  views  of  the 
profession.     1  he  illustrations  are  attractive  and  helpful."— Medical  Standard. 

"  lhorough,  and  based  on  the  author's  wide  clinical  experience.  The 
book  is  well  bound,  clearly  printed,  and  provided  with  a  large  number  of 
diagrammatic  illustrations,  which,  with  the  numerous  tables  on  differential 
diagnosis,  should  tend  to  assist  its  readers  in  their  comprehension  of  the 
text." — Glasgmv  Medical  Journal. 

EGBERT. — A  Manual  of  Hygiene  and  Sanita 
tion.     By  SENECA  EGBERT,  A.M.,  M.D., 

Professor  of  Hygiene  and  Dean  of  the  Medico-Chirurgical  College  of  Phila- 
delphia ;  Member  of  the  American  Medical  Association,  etc.,  etc.  Second 
Edition,  Enlarged  and  thoroughly  Revised.  In  one  small  octavo  volume  of 
436  pages,  with  77  Engravings.    Cloth.     Price  ios.  6d.  net. 

"Its  pages  may  be  read  with  distinct  advantage  by  students  of  hygiene.  .  .  . 
It  is  well  written,  clear,  and  cov  ers  a  somewhat  surprising  expanse  of  subject, 
considering  the  size  of  the  volume." — Lancet. 

ECKLEY. — Regional  Anatomy  of  the  Head  and 
Neck.       A    Manual    for    Dental    Students  and 

Practitioners.  By  WILLIAM  T.  ECKLEY,  M.  D, ,  Professor  of  Anatomy, 
and  CORINNE  B.  ECKLEY,  M.D.,  Demonstrator  of  Anatomy  in  the 
College  of  Physicians  and  Surgeons,  Chicago,  and  in  the  Medical  and  Dental 
Departments  of  the  University  of  Illinois,  etc. 

In  one  handsome  octavo  volume  of  240  pages,  with  36  Engravings  in  the 
text  and  20  full-page  Plates  in  Black  and  Colours.    Cloth,  12s.  6d.  net. 

EVANS. — A  Text- Book  of  Obstetrics.    By  DAVID 

J.  EVANS,  M.D.,  Demonstrator  of  Obstetrics,  M'Gill  University,  Faculty 
of  Medicine,  Montreal.  In  one  handsome  121110  volume  of  409  pages, 
with  148  Illustrations.    Cloth,  7s.  6d.  net. 

"This  is  a  clearly  written  and  nicely  published  little  work  on  Obstetrics, 
on  which  the  author  must,  on  the  whole,  be  congratulated.  .  .  .  We  are  sure 
the  book  will  be  appreciated  by  Students." — Dublin  Journal  of  Medical 
Science. 

"  We  can  thoroughly  recommend  this  small  text-book  to  both  Students  and 
Practitioners." — Glasgoiu  i\Iedical Journal. 

EWING.— Clinical  Pathology  of  the  Blood:  A 

Treatise  on  the  General  Principles  and  Special  Applications  of  Plematology. 
By  JAMES  EWING,  A.M.,  M.D.  Professor  of  Pathology  in  Cornell 
University  Medical  College,  New  York  City.  In  one  very  handsome  octavo 
volume  of  432  pages,  illustrated  with  30  Engravings  and  14  Coloured 
Plates  drawn  by  the  Author.    Price  18s.  net. 

"To  any  one  engaging  in  such  researches  (and  every  practitioner  must 
engage  in  them  more  or  less)  the  work  of  Dr  Ewing  will  be  found  invaluable. 
The  book  will  be  found  a  mine  of  information,  and,  indeed,  will  prove  indis- 
pensable to  any  one  investigating  blood  changes  in  disease." — Dublin  Journal 
of  Medical  Science. 

"As  a  thoroughly  sound  and  philosophical  treatise  on  hematology,  free 
from  prejudice  and  exaggeration,  the  book  may  be  strongly  recommended 
alike  to  the  beginner  and  the  advanced  student." — Practitioner. 

GALLAUDET.— A  Text  Book  of  Surgery.  By 

PERN  B.  GALLAUDET,  M.D.,  Demonstrator  of  Anatomy,  and  Clinical 
Lecturer  on  Surgery,  College  of  Physicians  and  Surgeons,  New  York.  In  one 
handsome  121110  volume  of  about  400  pages,  with  many  Illustrations.  In 
Preparation. 
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GAYLORD  and  ASCHOFF  —  The  Principles  of 
Pathological    Histology.    By    HARVEY  R. 

GAYLORD,  M.D.,  Professor  of  Surgical  Pathology  in  the  University  of 
Buffalo,  N.Y.,  and  LUDWIG  ASCHOFF,    M.D.,    Professor  and  Firsl 
Assistant  in  the  Pathological  Institute  of  the  University  of  Gottingen,  Germany 
with  an  Introductory  Note  by  WILLIAM  [I.  WELCH,  M.I).',  Professor  of 
Pathology  in  Johns  Hopkins  University,  Baltimore. 

A  Combined  Atlas  and  Treatise  upon  Disease-Structure,  giving 
the  best  methods  for  microscopical  tissue  diagnosis,  the  actual  appearance 
of  each  abnormal  condition,  and  its  clinical  significance.  It  applies 
science  directly  to  practice.  The  most  accurately  and  elaborately  illus- 
trated work  extant  on  its  subject.  Quarto,  354  pages,  with  81  Engravings 
in  the  text,  and  40  full-page  Plates  of  Helio-Types  and  Coloured  Litho- 
graphs, containing  about  200  figures.  Handsomely  bound  in  half  morocco 
3  Is.  6d.  net. 


GERRISH. — A  Text- Book  of  Anatomy.  Edited 

by  FREDERIC  II.  GERRISH,  M.D.,  Professor  of  Anatomy  in  the 
Medical  School  of  Maine  at  Bowdoin  College.  In  one  magnificent  imperial 
octavo  volume  of  915  pages,  with  950  Engravings  in  Black  and  Colours. 
Handsomely  bound  in  cloth.  Price  27s.  net;  or  in  half  morocco,  lis.  6'd 
net.  J 

In  this  magnificent  work  no  effort  or  expense  has  been  spared  to  combine 
an  authoritative  text  with  the  most  successful  anatomical  pictures  which  hive 
yet  appeared  in  the  world. 

The  Editor  has  secured  the  co-operation  of  the  Professors  of  Anatomv  in 
leading  medical  colleges,  and  with  them  has  prepared  a  text  conspicuous  for 
its  completeness,  simplicity,  unity  and  judicious  selection  of  such  anatomical 
facts  as  bear  on  physiology,  surgery  and  internal  medicine  in  the  most  com- 
prehensive sense  of  those  terms.  The  authors  have  endeavoured  to  make  a 
book  which  shall  stand  in  the  place  of  a  living  teacher  to  the  student,  and 
which  shall  be  of  actual  service  to  the  practitioner  in  his  clinical  work,  em- 
phasising the  most  important  details,  clarifying  obscurities,  helping  most  in 
the  parts  most  difficult  to  learn,  and  illustrating  everything  by  all  available 
methods. 

Pictorially,  "  Gerrish's  Text-Book  of  Anatomy"  marks  a  great  advance 
beyond  even  the  elaborately  illustrated  works  hitherto  procurable,  the  series  of 
engravings  being  far  more  extensive  both  in  number  and  in  the  use  of  colours. 
They  have  been  drawn  so  large  that  every  detail  is  distinct,  and  a  particular 
advantage  has  been  achieved  by  engraving  the  names  of  the  parts  directlv 
upon  them,  whereby  the  nomenclature,  positions,  and  relations  of  the  various 
structures  are  impressed  on  the  memory  at  a  glance,  and  the  great  difficulties 
inseparable  from  reference  letters  and  lines  are  avoided. 

By  a  new  and  ingenious  arrangement  this  one  volume  serves  as  a  complete 
Atlas  of  Anatomy,  a  dissecting  guide,  and  a  thorough  treatise  on  systematic, 
descriptive,  and  applied  anatomy. 

Special  interest  will  attach  to  the  novel  pictorial  method  of  showing  the 
origin,  contour,  and  insertion  of  muscles,  to  the  complete  series  of  Rontgen- 
rav  engravings,  the  normal  living  skeleton  in  relation  to  the  soft  parts,  and  to 
an  equally  important  series  of  surface  landmark  photographs  and  annexed 
diagrams. 

From  the  Glasgow  Medical  Journal.— " .  .  .  We  can  recommend  the  work 
very  cordially  to  practitioners  and  otheis  whose  desideratum  is  a  richly  illus- 
trated text-book,  reliable  in  its  information,  and  easily  handled." 

GRANDIN  and  JARMAN— Practical  Obstetrics. 

Pregnancy,  Labour,  the  Puerperal  Slate,  and  Obstetric  Surgery.  A  Text- Book 
for  Physicians  and  Students.  By  EGBERT  H.  GRANDIN,  M.D.,  Consulting 
Obstetric  Surgeon  to  the  New  York  Maternity  Hospital,  Consulting  Gyne- 
cologist to  the  French  Hospital,  etc.  ;  with  the  collaboration  of  GEORGE  W. 
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JARMAN,  M.D.,  Obstetric  Surgeon  to  the  New  York  Maternity  Hospital, 
Gynecologist  to  the  Cancer  Hospital,  etc.  New  (Third)  Thoroughly  Revised 
Edition.  In  one  Handsome  royal  octavo  Volume  of  500  pages,  with  52 
Full-Page  Photogravure  Plates  taken  from  Nature,  besides  many  other  cuts  in 
the  text,  the  whole  forming  the  Most  Modern  and  Complete  Work  on  the 
Science  and  Art  of  Obstetrics.    Cloth.    Price  18s.  net. 

GRINDON  —  A  Text-Book  of  Skin  Diseases.  By 

JOSEPH  GRINDON,  M.D.,  Professor  of  Dermatology,  St  Louis  and 
Missouri  Medical  College,  St  Louis.  In  one  handsome  i2mo  volume  of  350 
pages,  with  many  Illustrations.    In  Preparation. 

HANSELL  and  REBER. — A  Practical  Handbook 
on  the  Muscular  Anomalies  of  the  Eye.  By 

HOWARD  F.  HANSELL,  A.M.,  M.D.,  Clinical  Professor  of  Ophthalmo- 
logy, Jefferson  Medical  College  ;  Professor  of  Diseases  of  the  Eye,  Philadelphia 
Polyclinic  and  College  for  Graduates  in  Medicine,  etc.,  etc.  ;  and  WENDELL 
REBER,  M.D.,  Instructor  in  Opthalmology,  Philadelphia  Polyclinic  and 
College  for  Graduates  in  Medicine,  etc.,  etc.  With  28  Illustrations  and  one 
Plate.    182  pages.    Price  6s.  net. 

"  This  little  book,  whose  modest  aim  is  to  serve  as  a  guide  to  '  beginners  in 
ophthalmic  work,'  will,  we  think,  be  read  with  interest  even  by  surgeons  of 
experience  .  .  .  based  on  much  clinical  observation,  and  is  marked  by  a 
soberness  of  judgment  which  has  not  always  been  conspicuous  in  works  deal- 
ing with  this  subject.  The  methods  of  diagnosis  are  clearly  described,  and 
the  lines  of  treatment — general,  optical,  and  operative,  are  fully  and  temper- 
ately discussed.  .  .  .  We  think  the  book  is  a  good  one,  and  likely  to  be  help- 
ful to  students — more  helpful  possibly  in  some  respects  than  Maddox's  work 
on  the  same  subject,  inasmuch  as  it  deals  rather  with  patients  in  the  flesh 
than  with  problems  in  physiological  optics." — Ophthalmic  Review. 

HARDAWAY. — A   Clinical    Manual    of  Skin 
Diseases  :  With  Special  Reference  to  Diagnosis 

and  Treatment  :  for  the  use  of  Students  and  General  Practitioners.  By  W.  A. 
HARDAWAY,  A.M.,  M.D.,  Professor  of  Diseases  of  the  Skin  and  Syphilis 
in  the  Missouri  Medical  College,  St  Louis  ;  Physician  for  Diseases  of  the  Skin 
to  the  Martha  Parsons'  tlospital  for  Children  and  to  St  John's  Hospital ; 
Ex-President  of  the  American  Dermatological  Association.  Second  Edition, 
Revised  and  Enlarged.  In  one  small  octavo  volume  of  557  pages,  with  42  En- 
gravings and  2  Plates.    Cloth.    Price  10s.  6d.  net. 

H  A  R  E. — P  ractical  Diagnosis.    The  use  of 

Symptoms  in  the  Diagnosis  of  Disease.  By  HOBART  AMORY  HARE, 
M.D.,  Professor  of  Therapeutics  and  Materia  Medica  in  the  Jefferson  Medical 
College  of  Philadelphia,  etc.  New  (Fourth)  Edition.  623  pages,  with  205 
Engravings  and  14  full-page  Coloured  Plates.    Cloth  21s.  net. 

"  Dr  Hare  is  to  be  congratulated  on  having  written  a  most  stimulating  and 
suggestive  book." — Lancet. 

"Handsome  and  beautifully  illustrated.  .  .  .  The  matter  is  worthy  of 
the  illustrations,  and  greater  praise  cannot  be  given  to  it.  It  is  made  very 
readily  accessible  by  a  very  full  index,  which  fills  more  than  forty  pages."— 
Quarterly  Medical  Journal. 

"We  congratulate  the  author  on  a  book  that  has  been  of  value  lo  a  very 
varied  class  of  readers,  both  students  and  practitioners." — Practitioner. 

H ARE  —A  Text=  Book  of  Practical  Therapeutics  : 

With  Especial  Reference  to  the  Application  of  Remedial  Measures  lo  Disease 
and  their  Employment  upon  a  Rational  Basis.    By  HOBART  AMORY 
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HARE  M.D.,  Professor  of  Therapeutics  and  Materia  Medica  in  the  Jefferson 
Medical  College  ol  Philadelphia.  With  special  chapters  by  Drs  G.  E  de 
SCHWEINITZ,  EDWARD  MARTIN,  and  BARTON  C.  HIRST  Ne^v 
(E^hth)  Edition.  In  one  octavo  volume  of  796  pages,  with  37  Engravings 
and  3  Coloured  Plates.     Price  21s.  net. 

_  The  demand  for  eight  editions  of  Professor  Hare's  Practical  Therapeutics  in 
nine  years  proves  Us  accepted  position  as  a  standard  work  for  both  students 
and  practitioners,  whose  needs  it  equally  answers.  The  author  has  faithfully 
revised  it  at  each  opportunity,  so  that  it  is  always  up-to-date,  and  is  so 
recognised.  The  latest  revision  has  increased  the  volume  by  about  2?  napes 
and  two  full-page  plates  have  been  added. 
Reviews  of  former  editions  : — 

"  We  can  thoroughly  recommend  this  book  to  practitioners  and  students  " 
— Lancet. 

"We  strongly  recommend  the  book  as  a  useful  aid  to  the  practical  work  of 
the  profession."— Scottish  Medical  ami  Surgical  Journal. 

"  The  work  can  be  strongly  recommended  to  English  practitioners,  to  whom 
perhaps,  it  is  not  so  well  known  as  it  undoubtedly  deserves  to  be  "—Ouarterll 
Medical  Journal.  ^  v 

HARE. — The  Medical  Complications,  Accidents 
and  Sequelae  of  Typhoid  or  Enteric  Fever 

BrH0BMR7  ^9,RV  U/V^'  M  D.-  RSc->  ProfesSor  of  Therapeutics  in 
Jefferson  Medica  College  of  Philadelphia,  Physician  to  the  Jefferson  Medical 
College  Hospital,  Laureate  of  the  Medical  Society  of  London,  of  the  Royal 
Academy  in  ielgumi.  With  a  special  chapter  on  the  mental  disturbances 
following  Typhoid  Fever,  by  F.  X.  DERCUM,  M.D.,  Clinical  Professor  of 
Diseases  of  the  Nervous  System  in  the  Jefferson  Medical  College.  286  paces 
Svo.    Illustrated.     1'rice  IOs.  6d.  net.  H  b  ' 

■v  'i*--,^In  h'S  ,W0^'  Dr  .Anlo0'  Hare  has  given  to  the  literature  of 
typhoid  Fever  a  valuable  contribution,  and  has  added  to  the  reputation  of  the 
great  American  School  of  Medicine.  "— Dublin  Journal  of  Medical  Science, 

HARRINGTON  — A  Manual  of  Practical  Hygiene 

[?.Mr^Cr,MS\/!\>'Sici;'lnS'  and  Meiiical  °fficerfi-  By  CHARLES  HAR- 
'  f10?;,  M-DV  Ass'sta,U  I'^fessor  of  Hygiene  in  the  Medical  School 
0  Harvard  University.  In  one  very  handsome  octavo  volume  of  729  pages 
Illustrated  with  12  Plates  and  105  Engravings.    Price  21s.  net. 

HAYDEN. — A  Manual  of  Venereal  Diseases  Bv 

14nMES,  "S^P^  M-D^.  Ch!ef  °f  Vcnere:d  CUnic  ^<3  Instructor  in 
Venereal  and  Gemto-Uruiary  Diseases,  College  of  Physicians  and  Surgeons, 
New  \o.k  Third  Edition.  In  one  i2mo  volume  of  350  pages  with 
60  Engravings.    Cloth.    Price7s.6d.net.  P  B  ' 

H EMMETER. — Diseases  of  the  Stomach.  Their 

special  Pathology,  Diagnosis,  and  Treatment,   with  sections  on  Anatomy, 
Physiology,  Analysis  of  Stomach  contents,  Dietetics,  Surgery  of  the  Stomach 
etc.    In  three  parts.    By  JOHN  C.  H  EM  METER,  M.B.,  MD  PhD 
Clinical  Professor  of  Medicine  at  the  Baltimore  Medical  College'  Consultant 
o  the  Maryland  General  Hospital,  etc.    With  many  original  Vllus'ations 
a  number  of  which  are  in  Colours,  and  a  Lithograph  Frontispiece  New 
(Second)  Edition,  thoroughly  Revised  and  greatly  Enlarged.    One  volume 
royal  octavo,  898  pages.    Price30s.net.  B  volume, 

«'  Dr  Hemmeter's  Treatise  comprises  a  thorough  survey  of  the  whole  subject 
Of  disease  of  the  stomach,  and  nothing  is  omitted  which  is  material  to  its  full 
comprehension.  .  .  We  part  from  Dr  Hemmeter's  work  with  the  sense  that 
it  embodies  the  best  knowledge  of  the  time,  that  it  is  a  book  which  is  of 
inestimable  value  as  a  work  of  reference,  and  that  it  will  well  repay  the  most 
careful  study  which  can  be  given  to  it.    The  index  is  remarkably  complete." 
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HIRT. — The  Diseases  of  the  Nervous  System. 

A  Text-Book  for  Physicians  and  Students.  By  Dr  LUDWIG  HIRT, 
Professor  at  the  University  of  Breslau.  Translated,  with  permission  of  the 
Author,  by  August  Hoch,  M.D.,  assisted  by  Frank  R.  Smith,  A.M.  (Cantab.), 
M.D.,  Assistant  Physicians  to  the  Johns  Hopkins  Hospital.  With  an  In- 
troduction by  WILLIAM  OSLER,  M.D.,  F.R.C.P.,  Professor  of  Medicine  in 
the  Johns  Hopkins  University,  and  Physician-in-Chief  to  the  Johns  Hopkins 
Hospital,  Baltimore.  Second  Edition,  Revised  and  Enlarged.  Royal  8vo,  731 
pages,  with  181  Illustrations.    Price  21s.  net. 

"  It  is  a  delightful  book  to  study,  and  of  the  utmost  value  to  the  general 
practitioner. " — Medical  Record. 

HOLT. — The  Diseases  of  Infancy  and  Childhood. 

For  the  Use  of  Students  and  Practitioners  of  Medicine.  By  L.  EMMET 
HOLT,  A.M.,  M.D.,  Professor  of  Diseases  of  Children  in  the  New  York 
Polyclinic  ;  Attending  Physician  to  the  Babies'  Hospital  and  to  the  Nursery  and 
Childs'  Hospital,  New  York  ;  Consulting  Physician  to  the  New  York  Infant 
Asylum  and  to  the  Hospital  for  Ruptured  and  Crippled.  One  volume  of  1134 
pages,  with  7  full-page  Coloured  Plates  and  203  Illustrations.  Half-morocco, 
gilt  top.    Price  25s.  net. 

"...  The  work  is,  in  our  judgment,  one  of  the  best  yet  published  on  the 
subject  of  children's  diseases." — Lancet. 

"  This  is  in  every  way  an  admirable  volume,  and  we  are  genuinely  pleased 
to  congratulate  Dr  Holt  on  his  work.  Its  very  size  led  us  to  expect  some- 
thing of  the  nature  of  a  Dictionary — a  mere  book  of  reference — but  we  have 
found  it  conspicuously  free  of  the  stock-in-trade  of  the  wholesale  compiler.  It 
is  a  monument  of  labour,  and  labour  not  of  collation,  but  the  ripe  fruit  of  the 
many-sided  practical  experience  of  the  author  himself.  It  is  a  book  that  we 
can  confidently  recommend  to  every  practitioner  as  the  best  we  know  in  this 
department  of  medicine,  and  full  of  interest  and  useful  suggestiveness  from 
cover  to  cover.  And  when  to  excellence  of  matter  and  style  are  linked  good 
printing,  good  paper,  and  good  binding,  we  have  a  most  acceptable  volume. 
The  excellent  index  and  clear  arrangement  of  subjects  make  the  book  one 
which  is  particularly  easy  to  consult.  We  doubt  whether  there  is  any  text-book 
on  the  Diseases  of  Children  in  the  English  language  at  once  so  readable,  so  accu- 
rate and  so  up-to-date  in  its  information  on  all  important  matters.  We  cer- 
tainly know  of  none  better  calculated  to  be  helpful  to  the  practitioner,  whether 
in  private  or  hospital  practice."— Scottish  Medical  and  Surgical  Journal. 

HOLT. — The  Care  and  Feeding  of  Children.  A 

Catechism  for  the  Use  of  Mothers  and  Children's  Nurses.  By  L.  EMMET 
HOLT,  M.D.,  Professor  of  Diseases  of  Children  in  the  New  York  Polyclinic  ; 
Attending  Physician  to  the  Babies'  Hospital  and  the  Nursery  and  Child's 
Hospital,  New  York.  Second  Edition,  Revised  and  Enlarged.  i6mo,  108 
pages.    Cloth,  2s.  net.  , 

"We  know  of  no  similar  work,  even  of  twice  its  size,  which  contains^  so 
much  trustworthy,  practical  information  in  such  an  easily  intelligible  form."— 
Scottish  Medical  and  Surgical  Journal. 

HYDE    and    MONTGOMERY —A  Practical 
Treatise  on  Diseases  of  the  Skin.    For  the 

use  of  Students  and  Practitioners.  By  J.  NEVINS  HYDE,  A  M  M.D.,  Pro- 
fessor of  Dermatology  and  Venereal  Diseases  m  Rush  Medical  College,  Chicago, 
and  FRANK  HUGH  MONTGOMERY,  M.D.,  Assistant  Professor  of  Skin, 
Genito-Urinary  and  Venereal  Diseases,  Rush  Medical  College,  Chicago  etc. 
New  (Sixth)  and  thoroughly  Revised  Edition.  In  one  octavo  volume  of  831 
pages  with  107  Engravings  and  27  full-page  Plates  m  Colours  and 
Monochrome.     Roxburgh  binding.    Price  25s.  net. 

"The  authors  of  this  text-book  should  feel  satisfied  with  the  success  ot 
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their  work  as  they  find  it  necessary  to  produce  their  fifth  edition  two  years 
only  after  the  publication  of  the  fourth.  The  treatise  is  certainly  at  present 
ONE  OK  THE  STANDARD  TEXT-BOOKS  OF  DERMATOLOGY,  and  gives  a  good 

account  of  the  subject  from  the  point  of  view  of  its  teachers  in  Enrifch-speakine 
countries.  It  is  very  noticeable  on  reading  the  text-books  published  in  the 
United  States,  how  closely  the  ideas  and  methods  coincide  in  both  Trans- 
atlanticand  British  schools.  .  .  In  our  opinion,  this  work  has  distinctly  risen 
in  the  scale  of  English  text-books  as  the  result  of  its  careful  revision,  and  we 
have  no  hesitation  in  recommending  it  as  a  thoroughly  reliable  guide  to 
Dermatology."— British  Journal  of  Dermatology. 

"From  every  point  of  view  we  can  cordially  recommend  the  book  to  our 
readers."— Dublin  Journal  of  Medical  Science. 

"  To  its  enterprising  publisher,  this  must  be  one  of  the  most  satisfactory 
works  he  has  issued.  Appearing  first  in  18S3,  and  reaching  a  second  edition 
five  years  afterwards,  it  appeared  in  its  present  guise  (fifth  edition)  at  the  close 
of  1899  a  volume  which  every  one  concerned  in  its  production  may  well 
contemplate  with  a  sense  of  gratification. 

"  This  admirable  work  is  a  valuable  addition  to  any  medical  practitioner's 
literary  capital."— Glasgow  Medical Journal.  1  ulLUUOner  s 

JACKSON— The    Ready   Reference  Handbook 
of   Diseases  of   the   Skin.     By  GEORGE 

THOMAS  JACKSON,  M  D    Professor  of  Dermatology  in  the  Woman's 
Medical  College  of  the  New  York  Infirmary,  and  in  the  Medical  Department 
Of  the  University  of  Vermont;  Chief  of  Clinic  and  Instructor  in  Dermatology 
College  of  Physicians  and  Surgeons,  New  York,  etc.,  etc.    Fourth  Edition 
Revised  and  Enlarged,  642  pages,  with  80  Illustrations  and  3  Coloured  Plates 
Demy  8vo.  Pnce12s.6d.net. 

"Even  those  who  are  conversant  with  the  literature  of 
Dermatology  will  be  likely  to  learn  something  from  this  admir- 
able little  work.  —  /.  an  cel. 

1  "  ,\-T,hc,  Very  bcst  of  the  sho't  realises  on  the  subject  which  have 

been  published.  .  .  In  every  way  excellent,  and  it  is  a  pleasure  to 
recommend  it  to  those  desirous  of  having  a,  hand  an  accurate  and  concise 
presentation  (,l  the  subject  of  Dermatology."— New  York  Medical  journal 

.  .  .  Has  earned  a  permanent  position  in  Dermalological  literature 
.  .  .  Dr  Jackson  has  now  made  for  his  work  a  well-defined  place  The 
present  edition  of  the  ready  reference  hand-book  is  certainly  one  of  the  best 
ol  the  smaller  treatises  on  Dermatology."— Practitioner. 

JEWETT— The    Principles    and    Practice  of 
Obstetrics.     By  Eminent   Authors.    Edited  by 

ClIARI  ES  JEWETT  M.D.,  Professor  of  Obstetrics  in  the  Long  Island 
College  Hospital,  Brooklyn,  Fellow  of  the  British  Gynecological  Society,  etc 
In  one  handsome  octavo  volume  of  768  pages.  Illustrated  with  441  Enerav- 
ingsf)(  many  coloured,  and  22  Coloured  Plates.    Roxburgh  binding,  25s.  net 

.  .  .  Of  a  high-class  order.  There  are  no  fewer  than  nineteen  con- 
tributors 0  this  volume,  and  we  may  say  that  end,  has  done  his  part  well.  .  .  . 
this  is  lull  and  trustworthy,  and  its  value  is  enhanced  by  several  fine  engrav- 
ings, both  plain  and  m  colour,  as  well  as  several  beautifully-coloured  plates, 
which  are  really  works  of  art.  ...  In  a  book  by  SO  many  contributors,  it 
IS  not  often  hat  one  finds  all  the  articles  of  such  'order  of  merit.  We  have 
had  great  pleasure  in  reading  it.  It  is  excellently  got  up  in  every  way.  Dr 
Jewett  has  done  his  work  well,  and  with  his  collaborateurs  has 'produced  a 
work  on  Obstetrics  which  we  can  with  every  confidence  recommend  to  the 
student  and  practitioner  as  a  reliable  guide  to  them  in  their  difficulties. 
Glasgow  Medical  Journal. 

JEWETT.— Essentials  of    Obstetrics  By 

CHARLES  JEWETT,  A.M.,  M.D.,  Sc.D.,  Professor  of  Obstetrics  ami 
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Gynecology  in  the  Long  Island  College  Hospital  and  Obstetrician  and 
Gynecologist  to  the  Hospital;  Fellow  of  the  British  Gynecological  Society, 
etc.  Assisted  by  I  1  A.ROLD  V.  J  EWETT,  M.D.  New  (Second)  and  Revised 
Edition,  in  one  octavo  volume  of  386  pages,  Illustrated  with  80  Woodcuts  and 
<;  full-page  Plates  in  Colours.    Cloth.     Price  10s.  6d.  net. 

KEHR—  Introduction  to  the  Differential  Diag= 
nosis  of  the  Separate  Forms  of  Gallstone 
Disease.     Based  upon  his  own  experience  gained 

in  a.t.t.  Laparotomies  for  Gallstones.  By  Professor  HANS  KEHR  of  Halbersladt. 
Authorised  Translation.  By  WILLIAM  WOTKYNS  SEYMOUR,  A.B., 
Vale.  M.D.,  Harvard.  Formerly  Professor  of  Gynecology  in  the  University 
of  Vermont';  Fellow  of  the  American  Association  of  Obstetricians  and  Gynae- 
cologists ;  Surgeon  to  the  Samaritan  Hospital,  Troy,  New  York.  With  an 
Introduction  by  Professor  KEHR.  In  one  small  octavo  volume  of  370  pages. 
Cloth.    Price  9s.  net. 

KELLY. — Operative  Gynecology.    By  HOWARD 

A  KELLY,  A.B.,  M.D.,  Fellow  of  the  American  Gynecological  Society;  Pro- 
fessor of  Gynecology  and  Obstetrics  in  the  Johns  Hopkins  University  and 
Gynecologist  and  Obstetrician  to  the  Johns  Hopkins  Hospital,  Baltimore; 
formerly  Associate  Professor  of  Obstetrics  in  the  University  of  Pennsylvania ; 
Corresponding  Member  of  the  Societe  Obstetricale  et  Gynecologique  de  Paris, 
and  of  the  Gesellschaft  Fur  Gebttrtshulfe  Zu  Leipzig.  In  two  royal  octavo 
volumes  with  24  Plates  and  592  Illustrations.  Handsomely  bound  in  half 
morocco,  gilt  tops.    Vol  I.,  587  pages  ;  Vol  IE,  573 1  pages.  Price .£3,  3s.  net. 

"This  book  which  is  in  two  volumes,  has  now  been  published,  and  is  un- 
doubtedly the  most  Important  work  upon  this  subject  which  has  yet  been 
written  in  the  English  language.  Not  only  the  great  excellence  of  the  letter- 
Dress  but  also  the  artistic  merit  of  the  very  numerous  illustrations  with  which 
it  is  furnished,  render  the  work  one  well  worthy  of  the  American  School  of 
Gynecology  and  of  the  high  reputation  of  its  author.  .  .  .  Of  the  plates  and 
Ulustiations  it  is  impossible  to  speak  too  highly.  Many  of  them  are  triumphs 
ofXllustrator's  art,  and  the  author  is  to  be  congratulated  not  only  on  his 
art  sts,  but  also  upon  his  publishers,  who  have  reproduced  the  artists  drawings 

hi  such  a  remarkable  manner  The  volumes  are  of  the  highest  merit 

will Tone  remain  the  standard  work  upon  the  subject  of  which  they  treat,  and 
should  be  in  the  hands  of  all  gynecologists  and  surgeons  performing  pelvic 
operations." — Lancet 

KIMPTON  S  POCKET  MEDICAL  FORMULARY. 

Containing  Seventeen  Hundred  Prescriptions  representing  the  latest ^an 1  meg 
.nnrovprl    methods    of  1  adm mistering    remedial    agents.    By         ,> :  . 
THORNTON    M  D.,  Demonstrator  of  Therapeutics,  Pharmacy,  and  Materia 

application. 

KIMPTON'S  POCKET  MEDICAL  LEXICON;  or, 
K,MD™ionary^ >f  Terms  and [Worfs  u^in  ^- 
cine  and  Surgery.    By  JOHN  M.  KEATING, 
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M  D.,  editor  of  "  Cyclopedia  of  Diseases  of  Children,"  etc.,  author  of  the 
New  Pronouncing  Dictionary  of  Medicine  "  ;  and  HENRY  HAMILTON 
author  of  "  A  New  Translation  of  Virgil's  ^neid  into  English  Verse"  co- 
author of  a  New  Pronouncing  Dictionary  of  Medicine."  A  New  and  Revised 
Edition.  32n,o,  282  pages.  Cloth.  Price  2s.  6d.  net.  Handsomely  boundln 
leather,  price  3s.  6d.  net.  3        1,1  ,n 

"Remarkably  accurate  in  terminology,  accentuation,  and  definition"— 
Journal  of  American  Medical  Association. 

"I!,it'r-  yet  complete.  ...  It  contains  the  very  latest  nomenclature 
even  the  newest  departments  of  medicine."— New  York  Medical  Record. 

KING. — A  Manual  of  Obstetrics.    By  A.  F  A 

KING  MD    Professor  of  Obstetrics  and  Diseases  of  Women  in  the  Medical 
Department  of  the  Columbian  University,  Washington,  D.C.,  and  in  h 
University  of  Vermont  etc.     Eighth  Edition,  Revised  and  Enlarged.    In  one 
demy  octavo  volume  of  621  pages,  with  264  Illustrations.    Cloth,  12s.  6d  net 
Pr°.f\Klng?  Ma,m'11  'S  now  so  well  known  that  the  appearance  of  the 
Sixth  Ed,  , or,  calls  only  for  a  congratulatory  note  from  the  reviewer.    A  large 
number  of  additional  ,  lustrat.ons  have  been  introduced  into  the  work,  which  is 
WSS^&SSjSS^  k  ^  a"ained  in  the  -dergraduat^d^ 
"  -y;J5S;^rSS.Ule  bCStnlani,al  °roh^l-s«ta„t  in  English." 
"  We  welcome  this  new  edition,  which  gives  a  very  excellent  risttmi  of  the 
mam  facts  of  obstetrical  theory  and  practice,  and  is  likely  to'p  ove  a  ,ft t 
popular  as  its  predecessors,"— British  Gynecological  Journal.  y 

LIKES— A  Text-Book  of  Qenito-Urinary  and 
Venereal  Diseases.    By  SYLVAN  H  LIKES 

M.D  Demonstrator  of  Pathology  and  Cenito-Urinary  Surgery  at  the  College 
of  Physiaans  and  Surgeons,  Baltimore.  In  one  handsome  ,  21,10  volume  of 
about  350  pages,  with  many  Illustrations.    In  Preparation. 

LINN.    The    Health    Resorts    of    Europe— <\ 

Medu-al  and  Popular  Guide  to  (he  Mineral  Springs,  Climatic,  Mountain  and 
Seas.de  Health  Resorts,  Milk,  Whey,  Grape  Earth,  Mud,  Sane  a,  Ah 
Cures  of  Europe  By  Dr  THOMAS  LINN  of  Paris  aid  N  ee  With 
Appendices  :  (a)  British  and  Foreign  Hydropathic  Establishments,  Sanatoria, 

SQde  v-  ^S^Sfwl    ih  J*!'  ^'"-logical  and  Climatologi  a 

Society,  (c)  1  he  Continental  Anglo-American  Medical  Society:   (d)  The 

Al  oTo'h'm  Tl  M°C1  rV  °f  nT1"'  CtC-  '  (C)  HomeS  for  ft*  frea/m  -n  of 
^fSSP  SL^n6dU,netHabU'  etC'    lD  °"e  Cr°W"  *  « 

MAISCH'S  Materia  Medica.— Seventh  Edition  A 

KSnrt  WateriaMedica  :  Being  a  Guide  to  Materia  Medica"  of  the 
Vegetable  and  Anima  kingdoms.  For  the  use  of  Students,  Druggists 
Pharmacists  and  Phys.cians.  By  JOHN  Al.  MAISCH,  Phar.l  .,  Prolsso? 
of  Materia  Medica  and  Botany  of  the  Philadelphia  College  of  Pharmaly 
EdhiinBrS  H'"l'n'  lh0I^y  revised  in  accordance  with  .he  new  8$) 
Edition  BriUsh  1  harmacopceia,  by  II.  Q  C.  MAISCH,  Ph.G.  In  one  very 
handsome  ,2mo  volume  of  523  pages,  with  285  Engravings.    Cloth,  105.  6d. 

"  For  (he  past  seventeen  years  this  work  has  been  a  favourite  text-book  with 
American  and  English  Students,  and  the  influence  it  has  exerted  h? been 
very  .narked,  the  system  of  classification  adopted  in  it  having  proved  to  be  the 

m  in:,n;'hnU'n,,'n  r,^6-  •     •  U  T  be  ^nowled|ePd  that  the  boo, 
remains   the   only   fairly   complete   work   of  its  kind.       .       Its  nrice  is 

whodoes'nit6  EST  T  and  the  PharmaceuUcalSn 
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MALSBARY. — Practice   of   Medicine.  By 

GEORGE  E.  MALSBARY,  M.D.,  Assistant  to  the  Chair  of  Theory  and 
Practice  of  Medicine,  Medical  College  of  Ohio,  Cincinnati.  404  pages, 
Illustrated  with  45  Engravings.    Price  7s.  6d.  net. 

"...  Accurate  and  up-to-date.  Students  preparing  for  examination -will 
find  a  handy  risumi?' — Scottish  Medical  Journal. 

"Worthy  of  recognition  and  success.  The  author  possesses  the  art  of  clear 
statement  and  careful  arrangement." — Physician  and  Surgeon. 

MARTIN  &  ROCKWELL. — A  Text  Book  of  Chem- 
istry and  Physics.    By  WALTON  MARTIN, 

M.U.,  Assistant  Demonstrator  of  Anatomy,  and  WILLIAM  H.  ROCKWELL, 
Jr.,  A.M. ,  M.D..  Assistant  Demonstrator  of  Anatomy,  College  of  Physicians 
and  Surgeons,  New  York.  In  one  handsome  121110  volume  of  366  pages,  with 
137  Illustrations.    Cloth,  7s.  6d.  net. 

MUSSER. — A  Practical  Treatise  on  Medical 
Diagnosis.      For     the    use    of    Students  and 

Practitioners.  By  JOHN  H.  MUSSER,  M.D.,  Professor  of  Clinical  Medi- 
cine, University  of  Pennsylvania,  Philadelphia.  New  (Fourth)  Edition. 
Thoroughly  Revised.  In  one  octavo  volume  of  1104  pages,  with  250 
Engravings  and  49  full-page  Coloured  Plates.  Cloth,  28s.  net.  Roxburgh 
binding,  gilt  top,  31s.  6d.  net. 

"  Dr  Musser  may  be  congratulated  upon  the  outcome  of  his  labours.  A  most 
valuable  text-book  is  the  result,  containing  a  vast  amount  of  information  set 
forth  in  a  manner  to  which  no  exception  can  be  taken.  ...  By  A  CAREFUL 
perusal  of  these  paces  a  student  may  hope  to  become  a  veritable 
Sheklock  Holmes  in  the  deduction  to  be  arrived  at  by  mere 
observation  OF  A  patient.  The  Illustrations  are  beautifully  produced,  and 
add  to  the  value  of  a  trustworthy  and  instructive  manual." — Lancet. 

NICHOLS  and  VALE— A  Text-Book  of  Histo= 
logy  and  Pathology.    By  JOHN  B.  NICHOLS, 

M.D. ,  Demonstrator  of  Histology,  Medical  Department,  Columbian  University, 
and  F.  P.  Vale,  M.D. ,  Assistant  in  Pathology,  Medical  Department,  University 
of  Georgetown,  Washington,  D.C.  In  one  handsome  l2mo  volume  of  458 
pages,  amply  Illustrated.    Cloth,  7s.  6d.  net. 

"There  are  few  who  will  not  pick  up  much  useful  knowledge  from  its 
perusal." — Dublin  Journal  of  Medical  Science. 

OHLEMANN  —  Ocular  Therapeutics  for  Physi= 
cians    and    Students.     By    F.    W.  MAX 

OHLEMANN,  M.D.  (Minden,  Germany).  Late  Assistant  Physician  in 
the  Ophthalmological  Clinical  Institute  of  the  Royal  Prussian  University  of 
Berlin,  etc.  Translated  and  Edited  by  CHARLES  A.  OLIVER,  A.M., 
M.D.,  one  of  the  Attending  Surgeons  to  the  Wills  Eye  Hospital,  one  of  the 
Ophthalmic  Surgeons  to  the  Philadelphia  Hospital,  etc.  274  pages.  Price 
7s.  6d.  net. 

"  Its  aim  is  to  give  in  an  easily  accessible  form  the  prescriptions  most  in 
favour  with  various  ophthalmic  surgeons,  chiefly,  of  course,  those  of  Germany. 
The  book  is  divided  into  two  portions,  the  first  or  general  part  dealing  with 
the  various  forms  in  which  treatment  is  applied,  and  the  various  classes  of 
drugs,  while  in  the  second,  or  special,  part,  different  diseases  form  the  different 
headings,  and  for  each  the  appropriate  remedies  are  suggested.  There  is  a 
very  copious  cross-reference  index  of  drugs,  of  diseases,  and  of  authors, 
which  reflects  credit  upon  the  pains  expended  on  its  arrangement  and  carrying 
out. " — Ophthalmic  Review. 
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OSLER.— The  Principles  and  Practice  of  Medi- 
cine.   Designed  for  the  use  of  Practitioners  and 

Students  of  Medicine.  By  WILLIAM  OSLER,  M.D.,  LL.D.  (Edin.), 
F.R.S.,  F.R.C.P.,  Professor  of  Medicine  in  the  Johns  Hopkins  University) 
and  Physician-in-Chief  to  the  Johns  Hopkins  Hospital,  Baltimore;  formerly 
Professor  of  the  Institute  of  Medicine,  M  'Gill  University,  Montreal;  and 
Professor  of  Clinical  Medicine  in  the  University  of  Pennsylvania,  Philadelphia. 
New  (Fourth)  Edition,  thoroughly  revised  and  re-written.  In  one  very  hand- 
some royal  octavo  volume  of  1200  pages  Illustrated.  Price,  bound  in  extra 
cloth,  gilt  top,  iSs.  net,  or  handsomely  bound  in  half  morocco,  21s.  net. 

"  May  be  taken  as  one  of  the  best  representatives  in  English  of  the  modern 
side  of  Medical  Education." — British  Medical  Journal. 

"  A  clear  and  well-arranged  book,  perfectly  up-to-date." — Lancet. 

"We  heartily  recommend  this  treatise  to  all  medical  practitioners  and 
students."— Glasgoiv  Medical  Journal. 

OSLER. — Lectures  on  the  Diagnosis  of  Abdominal 
Tumours.     Delivered  before  the  Post-Graduate 

Class,  Johns  Hopkins  University,  by  WILLIAM  OSLER,  M.D.,  F.R.C.P  , 
Professor  of  Medicine,  Johns  Hopkins  University,  Physician-in-Chief  to  Johns 
Hopkins  Hospital,  Baltimore.    Small  Svo.    Illustrated.    Cloth,  6s.  net. 

"  The  lectures  are  entirely  confined  to  a  consideration  of  cases  that  had  been 
under  treatment  during  the  preceding  twelve  months,  and  we  may  congratulate 
Dr  Osier  both  on  the  wealth  of  his  material  and  on  the  excellent  use  he  has 
made  of  it  The  whole  set  constitutes  a  most  excellent  piece  of  clinical  work, 
and  we  believe  that  no  physician  could  fail  to  derive  benefit  from  a  careful 
perusal  of  these  lectures,  which,  we  may  add,  are  profusely  illustrated  with 
photographs  and  diagrams."— British  Medical  Journal. 

PARK.— Bacteriology  in  Medicine  and  Surgery: 

A  Manual  for  Practitioners,  Health  Officers,  and  Students.  By  WILLIAM 
II.  PARK,  M.D.,  Associate  Professor  of  Bacteriology  and  Hygiene  in  the 
University  and  liellevue  Hospital  Medical  College,  New  York.  In  one 
1 21110  volume  of  68S  pages,  with  73  Engravings  and  2  Coloured  Plates. 
Cloth,  15s.  net. 

"In  this  book  of  over  600  pages,  Dr  Park  covers  the  whole  ground  of 
bacteriology,  with  special  reference  to  such  parts  of  the  subject  as  are  likely  to 
be  of  practical  utility  to  physicians,  surgeons,  and  medical  officers  of  health, 
and,  alter  a  pretty  careful  reading,  we  can  aver  that  his  work  has  been  carefully 
and  conscientiously  performed,  and  that  the  volume  does  really  deserve  a  place 
on  the  book-shelves  of  those  for  whose  use  it  is  intended.  .  .  .  Highly 
practical  information— the  fruits  of  an  extremely  wide  experience. 

"  We  know  of  no  English  work  in  which  the  entire  subject  of  diphtheria  is 
dealt  with  in  so  full  and  detailed  a  manner  as  it  is  in  this  book  of  Dr  Park. 

Very  lull  oi  valuable  practical  hints  is  also  his  chapter  on  typhoid  

Extremely  concise  and  valuable."— Dublin  Journal  of  Medical  Science. 

"It  may  safely  be  recommended  to  all  whom  it  may  concern,  as  an 
unusually  full  and  complete  guide  to  the  medical  aspects  of  bacteriology."— 
Lancet.  bJ 

PARK.  —  A  Treatise  on  Surgery.     By  Eminent 

Authors.  Edited  by  ROSWELL  PARK,  M.D.,  Professor  of  Surgery  and 
Clinical  Surgery,  Medical  Department,  University  of  Buffalo,  Buffalo.  In 
one  magnificent  royal  octavo  volume  of  1261  pages,  with  625  Engravings  and 
37  full-page  Plates  in  Colours  and  Monochrome.  Handsomely  bound  in  half- 
morocco.    Gilt  top.    Price  25s.  net. 

"We  can  unreservedly  commend  them  as  exceedingly  well  done  by  men 
thoroughly  conversant  with  what  they  were  writing  about.  We  can  only 
speak  in  terms  of  the    highest  of  praise  ;    paper,  "printing,  coloured  plates 
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illustration  in  the  text,  and  binding,  are  all  of  the  best,  and  one  wonders  how 
the  book  can  be  turned  out  at  the  exceedingly  moderate  price  at  which  it  is 
issued." — Glasgow  Medical  Journal. 

"  Fresh,  clear,  and  practical,  covering  the  ground  thoroughly,  and  well 
arranged  for  rapid  reference,  so  that  it  will  he  of  special  value  to  the  student 
and  busy  practitioner.  The  -pathology  is  broad,  clear  and  scientific,  while 
the  suggestions  upon  treatment  are  clear-cut,  thoroughly  modern,  and 
admirably  resourceful." — Bulletin  of  the  Johns  Hopkins  Hospital. 

PHELPS. — Traumatic  Injuries  of  the  Brain  and 
its  Membranes.  With  a  Special  Study  of  Pistol- 
shot  Wounds  of  the  Head  in  their  Medico-Legal  and  Surgical  Relations.  By 
CHARLES  PHELPS,  M.D.,  Surgeon  to  Bellevue  and  St  Vincent's  Hospital. 
Second  Edition.    Svo,  596  pages,  with  49  Illustrations.    Cloth,  21s.  net. 

"  .  .  .  Dr  Phelps's  work  must  at  once  take  its  place  as  a  classical  book 
of  reference." — Practitioner. 

•'Is  one  of  the  most  valuable  contributions  of  the  time  to  the  literature  of 
the  surgery  of  the  brain.  It  should  be  studied  by  every  surgeon  ;  and  by  the 
general  practitioner,  whose  field  of  observation  is  limited,  this  work  will  be 
found  of  exceptional  value."— Annals  of  Surgery. 

POTTS.— A  Text=Book  of  Nervous  and  Mental 
Diseases.     By  CHARLES  S.  POTTS,  M.D., 

Instructor  in  Electro-Therapeutics  and  Nervous  Diseases  in  the  University  of 
Pennsylvania,  Philadelphia.  In  one  handsome  121110.  volume  of  442  pages, 
with  88  Illustrations.    Cloth,  7s.  6d.  net. 

"  This  is  a  well-written  book  ;  it  is  very  suitable  for  students  who  desire  to 
pay  special  attention  to  neurology.  .  .  .  Even  qualified  practitioners  might 
find  that  some  of  their  wants  are  met  by  this  volume."— Glasgow  Medical 

Journal.  ,  .  ,  r  ,, 

"Dr  Potts  has  written  a  book  which  is  pleasant  to  read,  very  helpfully 
illustrated,  and  which  will  be  useful  both  to  student  and  practitioner.  — 
Practitioner. 

PRICE=BROWN  —  Diseases  of  the  Nose  and 
Throat.       By    J.    PRICE -BROWN,  M.B., 

LRCPE.,  Member  of  the  College  of  Physicians  and  Surgeons  of 
Ontario;  Laryngologist  to  the  Toronto  Western  Hospital;  Laryngologist 
to  the  Protestant  Orphans'  Home;  Fellow  of  the  American  Laryngo- 
logical,  Rhinological,  and  Otological  Society  ;  Member  of  the  British 
Medical  Association,  the  Pan-American  Medical  Congress,  the  Canadian 
Medical  Association,  the  Ontario  Medical  Association,  etc.,  etc.  In  one  hand- 
some octavo  volume  of  470  pages,  Illustrated  with  159  Engravings,  including 
6  full-page  Colour  Plates  and  9  Colour  Cuts  in  the  text,  many  of  them  original. 

C10uD/pHce-Brown''s  book  is  one  which  will  be  of  special  value  to  those  in 
general  practice  .  .  .  will  prove  a  useful  book  of  reference  to  busy  practi- 
tioners."— Lance/. 

PROGRESSIVE  MEDICINE:  A  Quarterly 
Digest  of  Advances,  Discoveries,  and 
Imorovements  in  the  Medical  and  Surgical 
Sdences     General  Editor,  HOBART  AMORY 

sold  separately,  price  12s.  6d.  net. 
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SCHEDULE  OF  CONTENTS. 

VoL  /•  —Infectious  Diseases,  including  Acute  Rheumatism,  Croupous  Pneumonia 
and  Influenza,  by  FREDERICK  A.  PACKARD,  M.D.  The  Surgery  of  the 
Head,  Neck  and  Chest,  by  CHARLES  H.  FRAZIER,  M.D.  The  Diseases 
of  Children,  by  F.  M.  ('RANDALL,  M.D.  Laryngology  and  Rhinoloev 
by  St  CLAIR  THOMSON,  M.D.,  M.R.C.P.  London,  RK.C.S.  3' 
\n  !W,\X  ^0BERT  L-  RANDOLPH,  M.D.     Pathology,  by  LUDVIG 

Vol.  IL— Diseases  of  the  Blood,  Diathetic  and  Metabolic  Disorders,  Diseases  of 
the  Spleen,  rhyroid  Gland  and  Lymphatic  System,  by  ALFRED  STENGE] 
^AT^r*!^7  "f  the  Abdomen.  including  Hernia,  bv  WILLIAM  B 
COLIA    M  D gynecology  by  JOHN  G.  CLARK,  M.D.  Ophthalmo- 
logy,  by  EDWARD  |A(  KSON,  M.D. 

V°1-  FIT" I?is^ases,  of,lhe  Thorax  and  its  Viscera,  including  the  Heart,  Lungs 
and  Blood  Vesse  s  by  WILLIAM  EWART,  M.D.,  F.R.C.P.    Diseases  of 
the  Skm   by  WILLIAM  GOTTHEIL,  M.D.     Diseases  of  the  Nervous 
NORRISyMD'  °-  SPILLER'  M-D-    Obstetrics,  by  RICHARD  C. 

Vol.  IV.— Diseases  of  the  Digestive  Tract  and  Allied  Organs,  the  Liver 
Pancreas,  and  Peritoneum,  by  MAX  EINIIORN,  M.D.  GenitoUrinary 
Diseases  in  the  Male,  and  Syphilis,  by  WILLIAM  T.  BELFIELD  M  D 
fractures.  Dislocations,  Amputations,  Surgery  of  the  Extremities  and 
Orthopedics,  by  JOSEPH  C.  BLOODGOOD,  M.D.  Diseases  of  the 
Kidneys,  by  JOHN  ROSE  BRADFORD,  M.D.,  F.R.C.P.  Physiology  by 
ALBERT  I'.  BKL'  BARER,  M.D.  Therapeutics  bv  F  OUlN 
THORNTON,  M.D.    Hygiene,  bv  HENRY  B.  BAKER,  M.D.  Q 

The  name  of  Dr  11.  A.  Hare  is  so  well  and  favourably  known  to  the 
readers  of  the  Practitioner  that  a  sympathetic  welcome  is  sure  to  await  his 
latest  editorial  work.  In  this  he  proposes  to  treat  the  progress  of  medicine  in 
a  novel  method.  Instead  of  summing  it  up  in  a  year-book  at  the  conclusion  of 
the  year,  he  proposes  to  issue  a  volume  quarterly,  different  departments  being 
treated  every  three  months.  This  work  of  Dr  Hare's  will  not  only  receive  a 
smces  (Test, me  from  his  own  reputation.  The  names  of  his  contributors  are 
also  earnest  of  good  work,  for  they  include  those  of  many  coming  men  on  both 
sides  of  the  Atlantic.  The  list  is  long  and  excellently  selected,  and  is  exactly 
wha  a  record  of  progress  should  be-well-selected,  well-arranged,  and 
practically  helpful.  .  .  .  We  feel  sure  that  the  work  will  gain  a  leading  place 
amongst  the  numerous  digests  of  progress.  The  volume  is  of  convenient  size, 
and  the  large  type  adds  to  the  pleasure  of  perusal."— Practitioner. 

PROUST  and   BALLET.  —  The  Treatment  of 
Neurasthenia.     By  A.    PROUST,  Professor 

a  la  haculte  de  Medecine  de  Paris,  &c,  and  GILBERT  BALLET,  Professor 
agrege  a  la  Faculte  de  Medecine  de  Paris,  &c.  Authorised  Translation  from 
the L, French  By  PETER  CAMPBELL  SMITH,  L.R.C.P.E.,  L.R.C.S.E., 
ni  ,i  -°ne  vefy handsome  small  octavo  volume  of  227  pages, 

Cloth,  Gilt  top.     Price  5s.  net.  1  6 

PURDY.     Practical   Uranalysis  and  Urinary 
Diagnosis  :    A  Manual  for  the  use  of  Physicians, 

Surgeons  and  Students.  By  CHARLES  W.  PURDY,  LL.D.,  M.D., 
Queen  s  University,  Fellow  of  the  Royal  College  of  Physicians  and  Surgeons, 
Kingston  ;  rofessor  ol  Clinical  Medicine  at  the  Chicago  Post-Graduate 
Medea  School  fifth  Revised  and  Enlarged  Edition,  with  numerous 
Illustrations,  including  Photo-engravings  and  Coloured  Plates.  Cloth. 
Rnce  15s.  net. 


REED. — A 

CHARLES 


^  Text=Book  of  Gynecology.    Edited  by 

iS  A.  L.  REED,  A.M.,  M.D.,  President  of  the  American  Medical 
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Association  ;  Gynecologist  and  Clinical  Lecturer  on  Diseases  of  Women  at  the 
Cincinnati  Hospital,  etc.  In  handsome  half-morocco  binding,  900  pages, 
356  beautifully  executed  Illustrations.    Price  25s.  net. 

This  work  is  an  exposition  of  the  practice  of  medicine,  in  its  broadest 
sense,  as  applied  to  diseases  peculiar  to  women.  Nearly  one-half  of  the 
volume  is  from  the  pen  of  the  Editor,  while  the  remainder  is  based  upon 
contributions  from  distinguished  British  and  American  writers  and  teachers, 
not  only  of  gynecology,  but  the  cognate  subjects  of  pathology,  bacteriology, 
neurology,  dermatology,  general  surgery  and  internal  medicine.  The  various 
contributions,  while  duly  accredited  to  their  respective  authors,  do  not  appear 
as  an  aggregation  of  dissociated  monographs,  but  are  blended  into  a  consecu- 
tive text,  harmoniously  arranged  to  fulfil,  in  the  highest  degree,  the  require- 
ments of  a  comprehensive,  practical,  and  tip-to-date  text-book  for  both  practi- 
tioners and  students. 


ROBINSON.  —  Baldness  and  Greyness  :  Their 
Etiology,  Pathology  and  Treatment.  By 

TOM  ROBINSON,  M.D.  New  (Fourth)  and  Revised  Edition.  In  one 
octavo  volume  of  133  pages.    Cloth,  Gilt.    Price  2s.  6d.  net. 

ROGER.  —  Introduction    to   the    Study  of 
Medicine.    By  G.  H.  ROGER,  Professor  Extra- 

ordinary  in  the  Faculty  of  Medicine  of  Paris,  Member  of  the  Biological  Society, 
Physician  to  the  Hospital  of  Porte  d'Aubervillers.  Authorised  Translation  by 
M.  S.  GABRIEL,  M.D.,  with  Additions  by  the  Author.  One  octavo  volume 
°f  545  Pages>  handsomely  bound  in  cloth.  Price  21s.  net.  The  Medical  Faculty 
of  the  University  of  Paris  having  instituted  a  course  of  lectures  especially  in- 
tended for  those  entering  upon  the  laborious  study  of  the  Medical  Sciences, 
Professor  Roger  was  asked  to  carry  out  this  plan. 

"We  have  every  confidence  in  recommending  the  work  to  senior  students 
and  medical  practitioners."—  Scottish  Medical  and  Surgical  Journal. 

"But  for  both  student  and  practitioner  this  introduction  to  the  study  of 
medicine  is,  indeed,  as  the  translator  expresses  it,  1  a  fascinating  journey  into 
the  regions  of  medicine  where  the  most  important  developments  have  recently 
been  realised.'  In  conclusion,  we  must  congratulate  Dr  Gabriel  upon  the 
successful  manner  in  which  his  translation  reflects  the  brilliant  literary  style  of 
the  original  text." — Lancet. 


SAUNDERS'     POCKET    MEDICAL  FORMU- 
LARY.   By  Wm.  POWELL,  M.D.,  Attending 

Physician  to  the  Mercer  House  for  Invalid  Women  at  Atlantic  City.  Con- 
taining 1850  Formula;,  selected  from  several  hundred  of  the  best  known 
authorities.  Forming  a  handsome  and  convenient  pocket  companion  of  nearly 
300  printed  pages,  with  blank  leaves  for  Additions  ;  with  an  Appendix  contain- 
ing Posological  Table,  Formula  and  Doses  for  Hypodermic  Medication, 
Poisons  and  their  Antidotes,  Diameters  of  the  Female  Pelvis  and  krelal  Head. 
Obstetrical  Table,  Diet  List  for  Various  Diseases,  Materials  and  Drugs  used  in 
Antiseptic  Surgery,  Treatment  of  Asphyxia  from  Drowning  Surgical 
Remembrancer,  Tables  of  Incompatibly  Eruptive  Fevers,  Weights  and 
Measures,  etc.  Sixth  Edition,  Revised  and  Greatly  Enlarged.  Handsomely 
bound  in  morocco,  with  side  index,  wallet  and  flap     1  nee  7s.  6d.  net 

A  concise,  clear,  and  correct  record  of  the  many  hundreds  of  famous  formulae 
which  are  found  scattered  through  the  works  of  the  most  eminent  physicians 
and  surgeons  of  the  world.  The  work  is  helpfu  to  the  student  and  practitioner 
alike  as  through  it  they  become  acquainted  with  numerous  formula;  which  are 
not  found  in  text-books,  but  have  been  collected  from  among  the  rising  genera- 
tion of  the  profession,  college  professors,  and  hospital  physicians  and  surgeons. 
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"This  volume  contains  a  collection  of  prescriptions  arranged  under  the 
head  <>l  various  diseases  which  they  are  designed  to  benefit.  The  diseases  are 
classified  in  Alphabetical  order,  and  the  volume  is  supplied  with  a  thumb-nail 
index,  which  renders  consultation  the  more  easy.  The  prescriptions  given 
appearto  have  been  selected  with  judgment  from  a  large  number  of  sources  and 

thishand-1  k  will  doubtless  often  be  useful  in  indicating  how  an  unfamiliar 

chug  may  best  be  prescribed.  It  will  also  be  of  use  sometimes  in  suggestinc 
new  lines  of  treatment,  for  there  is  no  doubt  that  we  are  all  rather  disposed  to 
fall  into  habits  m  the  matter  of  drug  prescribing. " — British  Medical  Journal 


SCHRENCK  NOTZING.  Therapeutic  Sugges- 
tion in  Psychopathia  Sexualis  (Pathological 
Manifestations  of  the  Sexual  Sense) :  With 
Especial  Reference  to  Contrary  Sexual 
Instinct.    By  Dr  von  SCHRENCK-NOTZING 

of  Munich.     Authorised   translation  from  the  German.    Bv  CHARLES 
GILBERT  C HADDOCK,  M.D.,  Professor  of  Diseases  of  the  Nervous  System 
Manon-Sims  College  of  Medicine  ;  Member  of  the  American  Medico-Psycho- 
logical Association,  etc.  etc.    In  one  octavo  volume  of  340  paces     Cloth  rilt 
top.    Price  12s.  net.  '  b 

(SOLD  ONLY  TO  PHYSICIANS  AND  LAWYERS.) 

SCHLEIF. — A  Text  Book  of  Materia  Medica, 
Therapeutics.  Prescription  Writing,  Medical 
Latin  and  Medical  Pharmacy.   By  WfLLI AM 

SCIILEIK,    Ph.G.,  M.D.,  Instructor  in  Pharmacy  in  the  University  of 
Pennsylvania,  Philadelphia.     Ill  one  handsome  121110  volume  of  «2  paces 
Cloth,  7s.  6d.  net.  ^ 

"  .  .  .  Yery  carefully  and  accurately  done,  and  it  is  a  book  that  might 
well  be  used  by  students.**— British  Medical  Journal. 


SHOEMAKER.    -  A     Practical     Treatise  on 
Diseases  of  the  Skin.     By  JOHN  SHOE- 

>!A,KE!iv,  ,M-D.-»  LL.D.,  Professor  of  Skin  and  Venereal  Diseases  in  the 
..  L:(;^0;C'\"urgical  College  and  Hospital  of  Philadelphia  ;  Physician  to  the 
I  niladelprua  Hospital  for  Diseases  of  the  Skin  :  Member  of  the  British  Medical 
Association  etc.  New  ( Fourth)  and  Revised  Edition.  In  one  handsome  octavo 
volume  of  894  pages.  With  S  Chromo-Lilhograplis  and  Numerous  Erigravines. 
Cloth,  price  21s.  net. 


SHURLY. — A  Treatise  on  the  Diseases  of  the 
Nose  and  Throat.    By  ERNEST  L.  SHURLY, 

M.D.,  Professor  of  Laryngology  and  Clinical  Medicine  in  the  Detroit  College 
oi  Medicine;  Laryngologist  to  Harper  Hospital,  to  St  Mary's  Hospital,  and 
the  Woman  s  Hospital:  Consulting  Physician  to  St  Luke's  Hospital,  Detroit, 
™C?"J,  1<el,ow  °r  the  American  Laryngological  Association,  etc.  Octavo. 
With  Numerous  Illustrations  and  6  Coloured  Plates.  Price,  bound  in  cloth, 
21s.  net.  or  handsome  half-morocco  binding,  25s.  net. 

"Eminently  practical  and  free  from  statistical  and  theoretical  details."— 
Joledo  Medical  and  Surgical  Reporter. 

"...  The  volume  is  well  and  thoroughly  illustrated,  and  the  chapters  on 
Influenza  .  .  .  are  specially  worthy  of  note  .  .  .  may  be  read  with  advan- 
tage not  only  by  the  student,  but  also  bv  the  specialist."—  Dublin  Journal  of 
Medical  Science.  J  J 
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SIMON. — A  Manual  of  Clinical  Diagnosis  by 
Microscopical  and  Chemical  Methods.  For 

Students,  Hospital  Physicians,  and  Practitioners.  By  CHARLES  E. 
SIMON,  M.D.,  late  Assistant  Resident  Physician,  Johns  Hopkins  Hospital, 
Baltimore.  New  (Third)  and  Revised  Edition.  In  one  very  handsome  octavo 
volume  of  563  pages,  with  138  Engravings  and  18  fall-page  Coloured  Plates. 
Cloth.    Price  1 8s.  net. 

"...  Covering  practically  the  same  ground  as  the  well-known  work  of 
Professor  von  Jaksch,  the  book  contains  in  some  sections  even  more  informa- 
tion than  does  that  volume.  We  have,  after  a  careful  review  of  the  contents 
of  the  book,  no  hesitation  in  commending  it  as  one  of  the  best  and  most  com- 
pendious manuals  for  the  clinical  laboratory  that  has  appeared."— Lancet. 

"  The  volume  is  most  appropriately  illustrated  both  by  coloured  plates  and 
by  woodcuts  in  the  text.  We  heartily  welcome  the  appearance  of  the  work, 
which  we  feel  sure  will  find  a  permanent  place  in  the  working  literature  of  the 
profession,  and  will  adequately  supply  a  well-recognised  deficiency."— British 
Medical  Journal. 

SKENE.  —  Electro  Haemostasis    in  Operative 
Surgery.    By  ALEXANDER  J.  C.  SKENE, 

M.D.,  LL.D.,  Professor  of  Gynecology  in  the  Long  Island  College  Hospital, 
Brooklyn,  New  York,  etc.  ;  in"  one  very  handsome  octavo  volume  of  173  pages, 
With  80  Illustrations,    Cloth.    Price  10s.  6d.  net. 

".  .  .The  subject  is  one  of  great  interest  to  the  practical  surgeon,  and  the 
book  before  us  will  well  repay  careful  perusal."— Dublin  Journal  of  Medical 
Science. 

STIMSON. — A  Practical  Treatise  on  Fractures 
and  Dislocations.    By  LEWIS  A.  STIMSON, 

B  A.,  M.D.,  Professor  of  Surgery  in  the  New  York  University,  etc.,  etc 
New  (Third)  Edition.    Thoroughly  Revised  and  Greatly  Enlarged.    With  336 
Illustrations  and  32  Plates  in  Monotint.    846  pages,  royal  octavo,  Roxburgh 
binding.    Price  25s.  net.  .  ,  ' 

"On  a  general  survey  of  the  work  before  us  we  are  struck  _  with  the 
evidences  on  every  page  of  patient  research  and  accurate  observation.  1  he 
work  of  another  transatlantic  author  has  long  been  the  standard  work  ot 
reference  on  fractures  and  dislocations,  namely,  that  of  Dr  Frank  Hamilton, 
and  it  is  no  small  praise  to  say  (as  we  can  honestly  do)  that  not  only  is  JJr 
Stimson's  book  worthy  to  be  placed  alongside  of  Plamilton  s  but  that  it  is 
destined  largely  to  supersede  it,  as  representing  conclusions  based  on  wider 
and  more  recent  work.  ...  The  book  is  clearly  printed  and  handsomely 
bound,  and  in  every  respect  worthily  upholds  the  credit  of  our  transatlantic 
brethren."— Glasgow  Medical  Journal.  ■  ;, 

"This  edition   unquestionably  represents  the  most  authoritative  teaching, 
and  is  now  probably  the  most  trustworthy  work  on  the  subject  in  the  language. 
— British  Medical  Journal. 

TAYLOR  — A  Practical   Treatise  on  Sexual 
Disorders  in  the  Male  and  Female  By 

nnBFRT   W    TAYLOR    AM.,   M.D.,  Clinical  Professor   of  Venerea 
KerCoTleg^P^cians  and  Surgeons,  .  New  York..    New  (Second) 
and Raised  Edfiion.    In  one  octavo  volume  of  433  pages,  with  91  Engravings 
and  1 3  Coloured  Plates.    Handsomely  bound  in  cloth     1  rice   6s^  1  et  . 
Prompt  appreciation  of  this,  the  ablest,  most  scientific  and  most  practical 

jess  «L,«tsi'tfas  ?  SES«re8»5 


disorders.     1  nose  wno  own  memo-  ,  v      ,      .■         -n  1  interested 

were  unable  to  procure  it  on  account  of  its  early  exhau  t>on  w,  1  be  m  c.esled 
in  possessing  a  volume  whose  popularity  ensures  finding  the  latest  and  best 


information  within  its  covers. 
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TAYLOR— A  Practical  Treatise  on  Genito 
Urinary  and  Venereal  Diseases  and  Syphilis 

By  ROBERT  W  TAYLOR,  A.M.,  M.D.,  Clinical  ProfessSTve„e  eai 
Diseases  in  the  College  oJ  Physicians  and  Surgeons,  New  York.    New  (Second 
Edition  thoroughly  revised.    In  one  very  handsome  octavo  volume  of  720  ™ 
with  ,35  Engravings  and  ,7  Coloured  Plates.    Roxburgh  binding,  zls  n«g  ' 
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"In  this  volume  we  have  a  most  readable  exposition  of  the  subiect 
The  pracUboner  and  student  need  only  to  read  .he  book  to  fin d  that  he  author 
has  succeeded  in  accompfishing  his  aim. Ghtgam  Medical foSnaL 

TAYLOR  and     WELLS.  -  -Manual   of  the 

TAYloRSA^0fMCnhlidren     By  JOHN  MADISON 

£  f  an  W 1L  \mT'  '  ['s'l  Scho°k  for  FeebleWded  Children, 
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inAYLK— Lectures  on  the  Malarial  Fevers 
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THOMAS  — Abortion  and  its  Treatment  From 

MD^t^lS^fSgT^    By  T-  GAlSlRrJTflOMA^ 
'     1  tmentus  Prof«sor  of  Obstetrics  and  Gynecology.    Crown  8vo,  5s. 

THSi^.P.S0N-A    Text-Book    of  Practical 
Medicine.    For  Students  and  Practitioners.  By 
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W.  GILMAN  THOMPSON,  M.D.,  Professor  of  Medicine  in  Cornell 
University  Medical  College,  New  York.  In  one  very  handsome  oclavo  volume 
of  1012  pages,  with  79  Illustrations.    Cloth.     Price  21s.  net. 

This  completely  new  work  by  one  of  the  foremost  American  physicians  and 
teachers  is  assured  of  wide  acceptance  as  a  text-book  for  students  and  as  a 
guide  for  practitioners.  Professor  Thompson  has  presented  the  entire  range 
of  practical  medicine,  including  the  latest:  advances  in  pathology,  diagnosis 
and  therapeutics,  in  a  single  volume  of  convenient  size.  He  has  laid  especial 
stress  upon  treatment  as  the  main  object,  and  his  recommendations  will  be 
found  sufficiently  full  and  detailed  for  application  in  all  diseases,  their  varying 
stages,  complications,  etc. 

THOMPSON.— Practical   Dietetics,  with  Special 

Reference  toDietin  Disease.  By  W.  GILMAN  THOMPSON,  M.D.,  Professor 
of  Materia  Medica,  Therapeutics,  and  Clinical  Medicine  in  the  University  of 
the  City  of  New  York  ;  Visiting  Physician  to  the  Presbyterian  and  Bellevue 
Hospitals,  New  York,    New  Revised  Edition  in  preparation. 

"We  recommend  it  most  heartily.  It  fills  a  place  in  medicine  more  im- 
portant even  than  therapeutics,  and  one  which  has  been  too  much  neglected." 
—  University  Medical  Magazine. 

"  The  book  will  be  of  great  assistance  to  the  practitioner  in  the  dietetic 
treatment  of  diseases  that  are  influenced  by  proper  feeding,  to  the  trained 
nurse  in  hospital  and  private  nursing,  and  as  a  guide  in  the  administration  of 
proper  food  to  infants  and  invalids  in  the  home." — College  and  Clinical 
Record. 

THORINGTON  — Retinoscopy  (the  Shadow  Test) 

in  the  Determination  of  Refraction  at  One  Meter  Distance  with  the  Plane 
Mirror.  By  JAMES  THORINGTON,  M.D.,  Adjunct  Professor  of  Diseases 
of  the  Eye  in  the  Philadelphia  Polyclinic  ;  Lecturer  on  the  Anatomy,  Physi- 
ology, and  Care  of  the  Eyes  in  the  Philadelphia  Manual  Training  Schools,  etc. 
Third  Edition,  Revised  and  Enlarged.  With  43  Illustrations,  many  of  which 
are  Original.     l2mo.     Price  5s.  net. 

"The  information  contained  in  it  is  accurate  .  .  .  that  it  has  already 
proved  itself  of  practical  value  is  shown  by  its  having  reached  a  third  edition." 
— Practitioner. 

TI LLMANNS.— -A  Text  Book  of  General  Surgery. 

By  Dr  HERMANN  TI  LLMANNS,  Professor  in  the  University  of  Leipzig. 
Edited  by  LEWIS  A.  STIMSON,  M.D.,  Professor  of  Surgery  in  the  New 
York  University.    8vo.    Cloth,  21s.  net.  per  vol. 

Vol.  I.— The  Principles  of  Surgery  and  Surgical  Pathology.    General  rules 

governing  Operations  and  the  Applications  of  Dressings. 

Translated  from  the  Eighth  German  Edition    by  JOHN 

ROGERS,  M.D.,  and  BENJAMIN  T.  TILTON,  M.D. 

850  pages.    With  516  Illustrations. 
Vol.  II.— Regional  Surgery.    Translated  from  the  Fourth  German  Edition. 

By  BENJAMIN  T.  TILTON,  M.D.,  New  York.   843  pages. 

With  417  Illustrations. 
Vol.  III.— Regional  Surgery.  937  pages.  With  520  Illustrations. 
"  The  translators  are  to  be  congratulated  on  their  selection  of  this  work  as 
a  medium  through  which  to  bring  the  current  views  of  German  surgeons 
before  the  English-reading  medical  public.  Written  by  an  acknowledged 
master  of  his  art,  accepted  in  the  country  of  its  production  as  a  standard 
text-book,  it  is  admirably  calculated  to  reflect  the  opinions  and  practice  of  the 
surgeons  of  to-day  in  Germany.  .  .  .  In  reviewing  the  second  volume  we  were 
able  to  express  our  appreciation  of  the  subject-matter  of  the  work,  the  satis- 
factory manner  in  which  the  translators  had  brought  it  before  us  and  the 
share  which  the  publishers  had  taken  in  making  it  attractive  and  useful,  the 
volume  now  to  hand  equally  merits  our  warm  commendation,  and  we  have 
before  us  the  concluding  instalment  of  one  of  the  best  works  on  modern 
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surgery  available  in  the  English  languages"— Scottish  Medical  and  Surgical 
Journal. 

"To  those  who  can  road  German,  Tillmanns'  'Surgery'  has  long  been  a 
valuable  book  of  reference;  and  the  more  so  since  there  is  no  English  text- 
book on  the  subject  which  can  in  any  way  be  compared  with  it.  Indeed, 
since  Holme's  and  Hulke's  '  System  '  was  allowed  to  fall  out  of  date,  there  has 
been  nothing  issued  at  all  comparable  to    this   work.  .  .  .  This  English 

translation  of  Tillmans'  work  will  be  a  real  boon  to  the  profession."  The 

Practitioner, 

"The  book  is  thoroughly  well  written,  comprehensive,  and  completely 
up-to-date." — Lancet. 


TUTTLE.— Diseases  of  Children.    By  GEORGE 

M.  TUTTLE,  M.D.,  Attending  Physician  to  St  Lull's  Hospital,  Martha 
Parson's  Hospital  for  Children,  and  Beth esda  Foundling  Hospital,  St  Louis, 
Mo.    386  pages.    Illustrated.     Price  7s.  6d.  net. 

".  .  .  .  The  work  is  excellent,  and  we  have  in  this  volume  an  attractive 
addition  to  this  series  of  pocket  text-books."— New  York  Medical  Journal. 

"...  It  cannot  but  prove  acceptable  to  many  students  of  medicine."— 
Glasgow  Medical  Journal. 


WHITE  and  HUMPHREY.  —  Pharmacopedia  : 

A  Commentary  on  the  British  Pharmacopeia.  By  EDMUND  WHITE, 
B.Sc.  (Lond.),  F.I.C.,  Pharmaceutist  to  St  Thomas's  Hospital;  and  JOHN 
HUM  PI  I  KEY.  One  volume  crown  4to.  710  pages.  With  46  full-page  Plates. 
Red  Cloth,  Gilt,  with  Marbled  Edges.  Price  14s.  net.,  or  interleaved  witli 
white  paper  for  notes.    Price  17s.  6d.  net. 


WHITEHEAD.    The  Anatomy  of  the  Brain.  A 

lext-Book  for  Medical  Students.  By  RICHARD  IT.  WHITEHEAD,  M.D., 
Professor  of  Anatomy  in  the  University  of  North  Carolina.  In  one  royal 
octavo  volume  of  102  pages.    With  41  Engravings.    Cloth.  Price5s.net. 

WHITMAN.    A  Treatise  on  Orthopaedic  Surgery. 

For  General  Practitioners,  Specialists  and  Students.  By  ROYAL  WH  IT  MAN, 
M.D.,  M.R.C.S.,  Adjunct  Professor  of  Orthopedic  Surgery  in  the  New  York 
polyclinic,  Instructor  in  Orthopedic  Surgery  in  the  College  of  Physicians  and 
Surgeons,  and  Chief  of  Orthopedic  Department  in  Yanderbilt  Clinic,  New  York. 
In  one  very  handsome  octavo  volume  of  642  pages.  With  447  Illustrations, 
mostly  Original.    Cloth.    Price  25s.  net. 

"  This  portly  octavo  of  xii  and  650  pages  is  one  of  the  handsomest  profes- 
sional text-books  with  which  we  are  acquainted.  The  binding  is  in  the  best 
taste  of  chaste  simplicity ;  the  paper  is  superb;  the  type  is  artistically  formed 
and  exquisitely  clear ;  the  illustrations  are  profusely  scattered  throughout  the 

text,  are  admirably  adapted  to  its  elucidation,  and  arc  executed  with  the  most 
enjoyable  clearness.  Take  it  all  in  all,  we  have  not  seen  the  equal  of  this 
volume  on  the  special  subject  of  which  its  author  is  so  thorough  a  master  and 
SO  brilliant  an  exponent.  Slips  are  very  r;»e  in  the  very  'splendid  volume 
before  us,  which  we  cordially  recommend  to  the  best  attention  of  our  surgical 
readers."—  Dublin  Journal  Medical  St  ience. 

"  The  author  is  to  be  congratulated  on  the  production  of  such  a  handsome 
and  useful  work  on  the  subject,  and  we  are  sure  that  it  will  be  found  of  use  to 
both  the  general  practitioner  and  the  surgeon."—  Glasgow  Medical  Journal. 
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Essentials  of  Physiology.— By  H.  A.  Hare,  M.D., 

Prof.  Therapeutics  in  Jefferson  Med.  College,  Philadelphia. 
Numerous  Illustrations.  Fourth  Edition,  revised  and  enlarged, 
containing  a  series  of  handsome  Plate  Illustrations  taken  from 
the  celebrated  "  Icomes  Nervorum  Capitis"  of  Arnold.  192 
pages.    Cloth,  4s.  net. 

Essentials    of    Diagnosis. — By    Solomon  Solis 

Cohen,  M.D.,  Prof,  of  Clin.  Med.  in  the  Philadelphia  Poly- 
clinic; and  Augustus  A.  Eshner,  M.l) ,  Instructor  in  Clin. 
Med.  in  Jefferson  Med.  Coll.  Second  Edition,  revised  and 
enlarged.  419  pages.  60  Illustrations,  some  of  which  are 
coloured,  and  a  Frontispiece.    6s.  net. 

Essentials  of  Obstetrics. — By  Easterly  Ashton, 

M.D.,  Obstetrician  to  Philadelphia  Hospital.  75  Illustrations. 
Fourth  Edition,  thoroughly  revised  and  enlarged.  256  pages. 
Cloth,  4s.  net. 

Essentials  of  Gynecology. — By  Edwin  B.  Cragin, 

M.D.,  Gynecologist  to  Roosevelt  Hosp.,  New  York.  200 
pages.  62  fine  Illustrations.  Fourth  Edition,  revised.  Cloth, 
4s.  net. 

Essentials  of  Diseases  of  the  Skin,  including 
the  Syphilodermata.— By  Henry  W.  Stel- 

wagon,  M.D.,  Ph.D.,  Lect.  on  Dermatology  in  Jefferson  Med. 
Coll.  Fourth  Edition,  revised  and  enlarged,  with  72  Letter- 
press Cuts  and  15  Half-Tone  Illustrations.  276  pages.  Cloth, 
4s.  net. 

Essentials  of  Histology.— By  Louis  Leroy,  M.D., 

Professor  of  Histology  and  Pathology,  Vanderbilt  University, 
Nashville,  Tennessee.  255  pages,  with  72  Illustrations.  Cloth, 
4s.  net. 

Essentials  of  Refraction  and  Diseases  of  the 

Eye.— By  Edward  Jackson,  A.M.,  M.D.,  Prof. 

Dis  of  Eye  in  the  Philadelphia  Polyclinic.  Third  Edition  re- 
vised and  enlarged.  261  pages,  with  82  Illustrations.  Cloth, 
4s.  net. 

Essentials  of  Diseases  of  the  Nose  and  Throat  - 
By  E.  Baldwin  Gleason,  M.D,  Surg,  to  Nose,  Throat,  and 
Ear  Dept.,  Northern  Dispensary,  Philadelphia.  Ihird  Edition, 
revised  and  enlarged.  241  pages,  with  1 1 2  Illustrations.  Cloth, 
4s.  net. 


A'IMPTON'S  ESSENTIAL  SERIES-contimtcd. 


Essentials  of  Genito  Urinary  and  Venereal 
Diseases :  A  Manual  for  Students  and 
Practitioners.  —  By    Charles    H.    Ch  ETWOOD, 

M.D.,  Visiting  Surgeon,  Denilt  Dispensary,  Depart,  of  Surgery 
and  Genito-Urinary  Diseases,  New  York.  178  pages.  Illus- 
trated.   Cloth.    Price  4s.  net. 

Essentials  of  Diseases  of  Children  — By  William 

M.  Powell,  M  D.,  Third  Edition.    222  pages.    Cloth,  4s.  net. 

Essentials   of  Medical  Electricity— By   D.  D 

Stewart,  M.D.,  Chief  of  Neurological  Clinic  in  the  Jefferson 
Med.  Coll.;  and  E.  S.  Lawrence,  M.D.  65  Illustrations. 
Cloth,  4s.  net. 

Essentials  of  Practice  of  Medicine  — By  Henry 

Morris,  M.D.,  late  Demonstrator,  Jefferson  Med.  Coll.,  Phila- 
delphia. Numerous  Illustrations  and  a  Coloured  Frontispiece. 
New  Revised  Edition  in  preparation. 

Essentials  of  Surgery.    By  Edward  Martin,  A.M., 

M.D.,  Clin.  Prof,  of  Genito-Urinary  Diseases,  Instructor  in 
Operative  Surgery,  and  Lecturer  on  Minor  Surgery,  Univ.  of 
Pennsylvania.  Illustrated.  Seventh  Edition,  revised  and  en- 
larged.   342  pages.    Cloth,  4s.  net. 

Essentials  of  Pathology.-- By  F.  j.  Kalteyer,  M.D. 

In  pre  paration. 

Essentials  of  Forensic  Medicine,  Toxicology,  and 
Hygiene.-   ByC  E.  Armand  Semple,  B.A.,  M.B. 

Physician  to  the  Bloomsbury  Dispensary,  etc.    196  pages,  130 
Illustrations.    Cloth,  4s.  6d.  net. 

Essentials  of  Bacteriology.  -By  M.  V.  Ball,  M.D., 

Bacteriologist  to  St  Agnes'  Hospital,  Philadelphia.  Fourth 
Edition,  revised,  with  96  Illustrations,  some  in  colours,  and  5 
Plates.    236  pages.    Cloth,  4s.  net. 

Essentials  of  Nervous  Diseases  and  Insanity.— 

By  John  C.  Shaw,  M.D.,  Clin.  Prof,  of  the  Dis.  of  the  Mind 
and  Nervous  System,  Long  Island  Coll.  Hosp  ,  Med.  School. 
4S  Original  Illustrations.    Second  Edition.    Cloth,  4s.  net. 

Essentials  of  Diseases  of  the  Ear.    By  E.  B. 

Gleason,  S.B.,  M.D.,  Clin.  Prof,  of  Otology,  Philadelphia 
Med.  Coll.  Second  Edition,  revised  and  enlarged.  206  pages, 
fully  Illustrated.    Cloth,  4s.  net. 

Essentials  of  Anatomy.— By  Fred  J.  Bi  IOCKWAY, 

M.D.,  Assistant  Demonstrator  of  Anatomy,  Coll.  of  Phys.  and 
Surg.,  New  York  ;  and  A.  O'Matxey,  M.D.,  Instructor  in  Surg., 
New  York  Polyclinic.  Second  Edition,  with  full-page  Plates. 
376  pages.    Cloth,  6s.  not. 
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Cancer. 

Cullen's  Cancer  of  the  Uterus.    31s.6d.and36s.net  . 
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Dentistry. 

Burchard's  Dental  Pathology  and  Therapeutics.    22s.  net       .  . 
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Diagnosis. 

Albert's  Diagnosis  of  Surgical  Diseases.    18s.  net  and  21s.  net 

Butler's  Diagnostics  of  Internal  Medicine.    25s.  net 

Collins'  Medical  Diagnosis  ...... 

Cohen  and  Eshner's  Essentials  of  Diagnosis.    Second  edition.    6s.  net 
1  (arc's  1 'radical  Diagnosis.     Fourth  edition.  21s.net 
Musser's  Medical  Diagnosis.    Fourth  edition.    28s.  and  31s.  6s.  net  . 
Simon's  Clinical  Diagnosis.    Third  edition.     iSs.  net  . 
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Dietetics. 
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Bigelow  and  Massey's  Electro-Therapeutics.  25s.  net  . 
Stewart  and  Lawrence's  Medical  Electricity.    4s.  net  . 

Fever. 

Corlett's  Acute,  Infectious  Exanthemata.    18s.  net 
Mare's  Typhoid  Fever.    10s.  6d.  net  . 
Thayer's  Malarial  Fevers.    12s  net 

Forensic  Medicine. 
Schrcnck-Nolzing's  Therapeutic  Suggestion  in  Psvchopathia  Sexualis. 
Semple's  Essentials  of  Forensic  Medicine.  4s.6d.net 

Fractures. 

Stimson's  Fractures  and  Dislocations.  .Third  edition.    25s.  net 

Gali.  Stone  Disease. 
Kehr's  Diagnosis  of  Gall  Stone  Disease.    9s.  net 

Genito-Urinary  Diseases 

Chetwood's  Essentials  of  Genito-Urinary  Diseases.    4s.  net  . 

Likes' Genito-Urinary  Diseases. 

Taylor's  Genito-Urinary  Diseases.    25s.net  . 

Gynecology. 

Cragin's  Essentials  of  Gynecology.    Fourth  edition.      4s.  net 
Crockett  s  Gynecology.  7s.6d.net 
Cullen's  Cancer  of  the  Uterus.    31s.  6d'.  net,  and  36s.  net 
Dudley  s  Diseases  of  Women.    Second  edition.  21s.net 
Kelly  s  Operative  Gynecology.    2  vols.    £1,  3s.  net  . 
Reed's  Gynecology.    25s.  net  . 

Hair. 

Robinson's  Baldness  and  Greyness.    Fourth  edition.    2s.  6d.  net 

Histology. 

Gaylord  and  Aschoffs  radiological  Histology.    31s.  6d.  net  . 
Lerojrs  Essentials  of  Histology.  4s.net 
Nichols  and  Vale's  Histology.    7s.  6d.  net 

Hygiene. 

Egbert's  Hygiene  and  Sanitation.     10s.  6d.  net 
Harrington's  Hygiene.  21s.net 
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Berkley's  Mental  Diseases.    21s.  and  25s.  net  . 
Potts'^  Nervous  and  Mental  Diseases.    7s.  6d.  net  '. 
Shaw's  Essentials  of  Insanity.    4s.  net  . 
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Boas,  Diseases  of  the  Intestines,  21s.  net 
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Laryngology. 

Ballenger  and  Wippern's  Diseases  of  the  Nose  and  Throat,    ios.  net 
Coakley's  Nose  and  Throat.    12s.  net  .... 
Gleason's  Essentials  of  the  Nose  and  Throat.    4s.  net  . 
Price-Brown's  Diseases  of  the  Nose  and  Throat.     16s.  net 
Shurly's  Diseases  of  the  Nose  and  Throat.    21s.  net  and  25s.  net 

Lexicon. 

Kimpton's  Pocket  Medical  Lexicon.    2s.  6d.  net,  and  3s.  6d.  net 


Maisch's  Materia  Medica. 
SchleiFs  Materia  Medica. 


Materia  Medica. 

ios.  6d.  net 
7s.  6d.  net  . 
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